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INTEODUCTION. 



To the series of volumeB which bear the title of the 
' British Manufncturing Industries,' I have thonght that 
a pendant might with great propriety be added, dealing 
with that large section of onr population employed in 
those manufactures. Hitherto we have been engaged 
with the nature of the wori done ; it ia now proposed 
to take tip the subject of the worker. It is singular, 
even in these days of social science, to note how scanty 
and scattered is aU, in&rDiati^ii al)OHt*the:Beitish work- 
man. There are-uo^bodts-iD d^taU- taat: ftre devoted 
to him, his concei-ns and -inteii^^ts Jiemg principally to 
be gathered from Blue Boptif.Bf^icirlB, Transactions of 
Societies, and tho pnhlic a&mspaperd. ; ^^om a political 
point of view, ho has Iwbn". ireqliontly written and 
talked about — too much so indeed for his own good 
or for the good of the eountry,^but comparatively 
seldom, when we come to inquire into Lis social con- 
dition, as dependent upon, or connected with, his 
special branch of labour. 

Together with the many chonges in the methods of 
manufactnre, there have been equal revolutioEB in the 
style and character of our artieans. Many new trades 
and processes have been introduced which were mt- 
known thirty years ago, while, oo ftve dSJoist XosAi 
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mannfacturea which were then of the highest i 
portance, have dwiDdled down, and arc now in a -wvj 
to become extinct. Few people are i 
inunense development of the last quarter of a centmy 
in the condition for the better of our English oper»- 
tives, whether in a monutary, Bocial, edncational, Baid- 
tary, or legielatiro light ; it is very doubtful whelJwr 
the bulk of the working elaesea themselves ever tako 
heed of the strides that they have made, or think how 
litUo they have to lament that the " good old timea " 
are paet and gone. 

I have endeavoured in those two volumes to discim 
this branch of our manufacturing industricB, though, 
from my limited space, very briefly. It has been my 
aim to show how steadily progresHivc haa been the 
]egisIatton*-,fi)7J>th6'.^rdtetti|}a' of;li^ and health, and 
how our Fadory-ana oth^r wotiing-clasa Acts have 
grown up, ae thlJ.ieaifli;«£ mi^fa eiperieuoe and con- 
stant watchfulntjtfB.'^lihft'-pkrtof euocessive govern- 
ments. I htojti'(iu:Bfully.;i*bided the political side 
of the queBtion"tittmghbat,"feiiling the uselessnoeB 
of diBcaeaing points, about which such grave differ- 
ences eioBt. I may, however, be permitted to eiprees 
an opinion, that it would be bettor for the English 
artisan himself, if he attended more to his own 
self-improvement, than to the constant agitation which 
is too often based upon, and the result of, iusufficient 
and one-aided information. The educational phase 
too has been omitted, both from want of B]iace, and 
because it has been made the subject of innumerable 
documents and reports elsewhere. 
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Ab regarding the statistics of population and 
omplojSs, in the main, the Census tables aud the 
Factory Ketums of 1871 have been followed, as being 
tlie latest official etatements on these matters which 
have appeared. I have feq^uently, however, been 
enabled to supplement them by later returns feom 
various source a, or from private inquiries. The 
question of wages is always a difScnlt one, about 
which to gain accurate information. The Factory 
Eotums of 1871 contain a large amount of matter 
on this head, of which use Las been freely made, 
and, when possible, statements of wages at the pre- 
sent time have been placed side by side. In moat 
cases the fuUest information has been afforded to me, 
while, in a few, my request has been declined or 
unanswered. Anyhow, the general reader, for whom 
these volumes are intended, will have sufficient data 
to show him the ordinary earnings of our British 
working classeB, and can therefore draw his own 
ooDclusions as to their domestic social condition. 

In dealing with the statistics of each trade, more 
figures have possibly been introduced than may be 
agreeable to my readers, but I have done so in the 
hoi>e of showing, how intimately allied is the develop- 
ment of our ' manufactures with the state of wages and 
the general condition of the working classes, and of 
making this branch of my subject rather a text 
npon which to found my diBCOurse, than as the main 
feature of the work. 

In conclusion, I have to acknowledge the very 
couiteous and kindly UBiatKUCB '>it^a)^ Vu& Xirkai. 
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MINING INDUSTRIES. 

I. Coal Mikihq. 

In commencing an account, statistical or otherwise, of 
the working claHSos, our mining interests claim the 
first place, partly because our mineral treasures fur- 
nbb the base of all our manufacturing prosperity, and 
partly because colliers and miners form such a large 
section numerically of British operittiTOB. A glance at 
the accompanying map will show the distrtctB of Great 
Britain in which coal getting is the staple trade ; and 
I shall first deal with the collier, as the term " minin g " 
is usually applied to the raising of ore, rather than of 

From the Census tables of 1871 {which throughout 
the whole of my subject must be the groundwork of the 
population returns) it appears that, at that date, there 
were in England and Wales 268,091 males and 3251 
females employed in coal getting. Of the former, 
74,608 were under twenty, and 193,i83 above that age ; 
of the latter, 1511 were under twenty, and ITtV liisn^ 
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that age. Tlie following wore the respectiye ages of 
this class of operatives : 
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15- 1 
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1,232 
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55- 


20- 


26- 


Males .. 
Females 


219 
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27,502 
276 

45- 


42,928 
731 


63,707 
i59 




35- 


65- 


76 


Males .. 
Females 


42,818 
231 


25,589 
153 


12.637 
104 


4,733 
56 


1,071 
6 



In addition, however, to the actual coal miners, the 
Census authorities have added those engaged in ooal- 
mine service, viz. males 10,346, which brings up the 
English coal workers to 281,688. In Scotland the 
numbers amounted to 47,265, and in Ireland to 671, 
making the total of British coal miners 329,624. If 
we turn, however, to the Jiines Inspectors' Beports for 
1875,* we find a different result, which, at first sight, 
seems to be at variance with that of the Census. The 
number of coal workers given in this Beport was : 

Underground 427,017 

Above ground 108,282 



Total 



535,299 



But under the Coal Mines Eegulation Act are include 
those working in mines of ironstone, fireclay, and oi 
shale, whereas the Census gives iron miners under a dii 

* * Coal Mines Inspectors' Reports,* 1875. 
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tinct teading. In districts where iron mining i« carried 
on as a distinct operation, such ns in CleYeland, tt is 
easy to make a population return of that branch of trade ; 
but it must be remembered, that in nearly all the coal 
fields, the argillaceous ores are so nuxed up with the 
coal Boams, that they are worked out of the same mine, 
and it becomes a great diiBculty to separate those who 
raise the " mine " &om tht^e who raiso the caal. I 
should say, that in round numbers we might put the 
colliers proper at 450,000, or thereabouts. From the 
same Beports we loam that there were 4445 collieries, 
in which this large body found employment; and the 
table on the nest page will show the Inspectors' districts, 
and the approximate number of operatives in each. 

Considering that at least half a million of our 
population is engaged in this one occupation, it is 
surprising how little is known of it by the outside 
world. One reason of this is, that the geological 
features of our cool basins differ so much in detail, 
though not in their broad features, that it has caused 
oorreBponding differences in the style of working, the 
nomenclature of the various seams, and even the habits 
and language of the colliers. In the same coal fields 
indeed, although certain main scams ore recognized 
throughout the district, they ore not always under the 
some name ; and, where local alterations DCcor, as is 
fiequently the case, a considerable amount of eon- 
foRvm, often leading to trouble and expense, is caused. 
Comparing one basin with another, we find still broader 
divergences. Seams of coal, fireclay, rubbish, parting, 
lock, and all tiie many beda tWt go \o t&s^i^ ^^ '^ 
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section, have boen nuraed according to the fancy of the 
neighbourhood, or any appearances which may have 
struck the workmen; so that if the local vocahularies 
of British colliers could he colloctod, there would 
be found uumheis of words meaning the same thing. 
Ifor is the diifereace confined to dialoct or idiom, Onr 
collieries being scottered. over so many distant parts of 
the kingdom, there are necessarily impressed upon the 
worters differences of race and locality ; and, more- 
over, the geological features vary so rauch, that it 
involves distinct styles of labour, which, to somo ex- 
tent, influence the physique of the labourer. If we 
compare, for instance, the magnificent Thick, or 30- 
feet, eeam of South Staflbrdshirc, with the miserable 
ones of Ireland, many of thorn not more than S inches, 
it will be seen what a different class of collier the two 
workings would require. 

The ordinary visitor to a coalpit is naturally apt to 
think very strongly of the miserable condition of those 
who are obliged to work undorground ; and certainly 
the appearance of a pit-shaft and its surroundings is 
not inviting, except to those connected with the trade. 
But there is no reason why colliers should be pitied 
for being obliged to work in the bowels of the earth, 
for, as a rule, they not only get speedily accustomed to 
it, but prefer it to occupation above ground. One 
reason is, the good rato of wage that ordinarily obtains 
in cool getting; anotlier, that the temperature of a 
well-managed mino is pleasant and agreeable, being 
never too hot in summer or too cold, m'wviitet,"«'&'Afc 
the discomfort of spending so much o£ one'* ^te i^ 
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dark is more fancied than real. As aH occupation, 
coal mining cannot be said to be nnbealthj. Colliers 
frequently live to a good old age, and do not suffer 
frdtn any specific maladies, except where there is a 
tendency to lung disease. In extreme cases of this, the 
lung becomes so charged with carbon in the form of 
fine powder, as to present the appearance of being car- 
bonized. In the Factory Eeports for 1872, there is an 
engraving of this kind of lung (" collier's phthisis "), 
taken from the chest of a man sixty-five years of age, 
who had worked in a coal mine from boyhood till 
within two years of his death. But even this oasis 
speaks well for a trade, which could be followed with- 
out intermission for over fifty-five years. 

The following is a table of the deaths of coal miners 
(males) in 1871. Total deaths, 3982 ; Vtz. 405 under 
twenty, and 3577 above twenty : 



5- 


10- j 15- 


20- 25- 
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55- 65- 
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76 
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20 


455 655 


551 


525 


571 522 


318 



These figures do not show undue waste of life at any 
particular age, but rather a tendency to living on. 
Where the rapid mortality of colliers is chiefly seen, 
is in the lamentable number of accidents, the chief 
medium, unfortunately, by which the newspaper reader 
makes his acquaintance with this class of workmen. 
The Inspectors' Reports for 1875 show that in that 
year, 1244 lost their lives ; and that for every 118,730, 
tons of coal raised, one life was sacrificed. The tela- 
tive proportion of deaths per ton smc^ \^^% \& \ 
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Tear. Tons raised. 


Deaths, 


Proporti™ 


1868 .. .. 


101,5116,959 


1,011 


103,429 


1869 .. .. 


108,003,482 


1,116 


96,777 


1870 „ .. 






113,900 


1871 .. .. 


117.439,i51 


1,075 


109,246 


1872 .. .. 


123,393.858 


1,060 


116,409 


1873 .. .. 


128,544,400 


1,069 


129,843 


1874 .. .. 


126,214,368 


1,056 


119,521 


1875 .. .. 


133,306,485 


1,224 


108,918 



The great bnUc of colliery accidonta arise from 
explosions of firodanip and its no less deadly con- 
comitant, chokedamp, falls of loof and sides, casaalties 
in shafts and above ground, though generally eaplo- 
sions carry off a large perceotage. The table of 
deaths for 1875 shows the Tarioas forma in which 
they happened : 

Underground. 
^^^H FalbofsidB 127 



Bsploaiona (powder) 

Saflbeation by gas 

Irriiptions of water 

Overwinding 

BopeB and chains breaking .. 
Aacending or deaoeading 
Falling from sarface into shaft . . 
Thioga Mling from surface .. 
Fftlling piirt way down i nto shaft . . 
Things falling part way down 

Stindiiea in shafts 

Inclined planes 

Trams (ind tubs 

Maabineij 

Suadriea nndergrouud .. 
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We are painfully bmiliar with catastrophee, snch U 
thoee of Lnodbill, Ferndole, Hartley Main, Cynuuer, 
The Oiiks, and scores of others, which have every now 
and again harrowed the feelings of the whole country. 
K all the violent deaths were smnined np, which hava 
occurred since the first published Keport in 1851, we 
should be startled to find how many thousands of onr 
fellow-creatures had perished, while peacefully follow- 
ing their occupation. Modem seieuoe and inventicm 
have nnceasingly, and, to a great extent, successfully 
laboured to rob coal mining of its dangers ; and in the 
essay on Coal mining which forms part of this saries,* 
Professor Smyth haa given a rhume of these improve- 
ments, and shown us what great benefits have been 
conferred on colliers by the safety lamps of Davy, 
Clanny, Stephenson, and Mueselor ; by Struve'a venti- 
lators and Guibal's fans ; by the safety cages of White 
and Grant, Owen and Calow, and the many other in- 
genious arrangements by which the risk by accident 
has been so much lessened. f 

The Legislature too has done its part worthily, in 
endeavouring to make coal mining as safe as it can 
be made ; but there is unfortunately an element which 
no law-making con reach and no invention gnaid 
against, viz. the recklessness and temerity of the men 

• 'Britiitli Manufactiuing Industries.' 

f Of tJjB coal-cutting macliine, and its probable infl.iiea«e on 
(is too esrly at present to apeik. 
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themeelTes. As long as it ie poasStle for a collier to 
evade the regiilatiouB of tbe mine and blow himself 
and his fellows into eternity, so long will the death 
roll be a large one. Even under the most favourable 
circumstances, and when a pit is ventilated, in the 
most approved fashion, it has happened tbat a single 
Btroke of the " pick " has given vent to a " blower " of 
pent-up gas, which has in a moment overpowered the 
ventilating apparatus and fired the whole mine. But 
these instances are not common ; and it will generally 
be found that nine-tcatha of explosions may be traced 
to some infraction of the rules by a workman trying 
to obtain a little more light, or tho stealthy delight 
of a pipe. As long as coalpits exist, sn<l colliers are 
what they are, so long will there be danger from this 
source. 

Legislation for coal mines dates from 1851, previous 
to which, an inqniry had been inatituteil by the Govern- 
ment into the cause of explosions, and a very interest- 
ing report issued, containing tho opinions and ei- 
periences of the leading viewers and chemists of the 
day. A similar inijuiiy had, before this, been made 
into the social condition of those engaged in coal 
mines, which resulted in the passing of the Regulation 
of Mines and Collieries Act, 1842 (5 & 6 Vic. c. 99), 
which prohibited the employment of females, as also 
boys under ten, underground. The system of inspec- 
tion dates from th'" time ; and various rules were laid 
down for the better safety of the colliers. The state 
of things revealed in the inquiry showed lw« \.w« ^as. 
L the social status of the wdmen, w^o \iaA 'o.'^ ^^ '^^'^ 
^■^^Kueo allowed to work under gttroni, \iVAa 's-aiv?. 



^ 
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H oliildren grow up in Bomi-bBrbariKm ; ami it was Ii^il 

V time tbat this great evil sliuuld be takcti in band. Ot 

I Ute years tbe employment of women in the coal-mine 

I service, Bncb as at tbe pit bank and tbe Hcreens, hae 

1 been dimiuisbing, and ulthougb tbero ia notlung. in- 

I deooroiia or degrading in tbe work, public opiniim 

Beeme to bo gradually setting itself against the custom, 
as being an occupation whicb ia not suitable for womsn. 
At present there are between 7000 and 8000 engSiged 
in it. 

Another Act was passed in 1855 (18 & 19 Vic. c. 108), 
in which the duties of the inspectors were moie 
accurately defined, and increased protection given te 
the workmen in the shape of better ventilation, fencing 
of shafts, improved signalling, &c. In 1862 came tita 
Collieries Amendment Act (25 & 26 Vic. o. 79), which 
compelled every colliery owner to provide two distinct 
means of egress from bis coal seams, such outlet to be 
separated by not less than 10 feet of strata. Ovmeis 
were allowed reasonable time to mako this important 
alteration, and the Act provided for inquiry and 
arbitration, in cases where unusual difficulties exiBted. 
That such a regulation was needed, was shown by 
the Hartley Main accident in January 1862, when 
204 lost their lives in consequence of not being 
able to leave tbe pit, through tlio breaking of an 
iron beam. Tbe Goal Mines Eegulation Act of 
1872 was the latest and most comprehensive, the 
principal points being as follows: JJndergrotmd — 
Women and girls not to be employed at all; neither 
boys under twelve years, escept where tbe mine 
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eiempted by the Secretary of State by reasoa of tlie 
thinneBS of the seams. Boya undoi thirtoea and male 
young persons under sixteen may be employed not 
more than lifty-four hours & week, or more than ton 
hours a day, and must be allon'ed an interval of 
twelve hours for rest between caoh two consecutive 
periods of employment. Above ground— ^o children of 
either aes to be employed under ten, though under thir- 
teen they may, for (a) not more than sis days a week, 
(5) not more than sis hours a day, if employed more than 
three days a week, fc) not more than ten hours a day, 
if employed fur only three days a week. Children must 
attend school for at least twonty houra iu every two 
consecutive weeks of work. Managers of collieries 
are required to be certificated, after examination for 
comi>etency by a district board ; but a certificate of 
service may bo given to those managers, who have 
served up to a certain date before the Act. No person 
to be employed about a windlass or engine under 
eighteen. Wages not to be paid in a public-house ; 
and, esoeiit when payment by the day or the yard is 
in force, it is to be according to standard weight in 
the avoirdupois of the mineral raised. Workmen may 
appoint check- weighm en at their own cost. Special 
rules must be adopted at every colliery for the protec- 
tion of life and limb, and facilities are given for the ■ 
inspection of the mine on the part of the workmen, 
as well as of tlie owners. 

The inspection o'l the British coal mines is carried 
on by twelve inspectors, each of whom has hia seijar 
rate diEtriot (p. 4), asBisted \>y ^^oWa ^ 
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iQspeototB, thu appointmont of the latter dating &om 
1872. Considering the enormous number of the pito 
to be inspecteil in fiome of tbe dietricta (o. g. Sontfa 
Stafiordsliire, 517) and tlie length of time required 
for TtBiting a pit of any sizo, it Beema impoesible that 
a reallj strict And Byetoomtic BiiperviBion can be canied 
out. MoFoovor, Bomo diBtricts posaess very fiery pits, 
entailing on the inspector an nndue quantity of work 
and anxioty. There are, however, arguments for and 
agoinBt the appointment of a too large inspecting body, 
although it is reaBomible to Buppuse that a more fre- 
quent inepectiun woald go far to secure a better die- 
oipline and give confidence to the workmen. There 
has hitherto boon a certain amount, more or less, of 
antagonistio feeling between the colliers and the em- 
ployers — a feeling which has been unhappily fostered 
by the leaders of the mining class ; but there seemB 
to be a decided inclination on the part of the work- 
people to co-operate iu keeping up the discipline and 
observing the rogulotionB, though, as stated before, 
there are always plenty of rccklees, foolish follows, who, 
if not looked after, will do infinite mischief. 

The question of wages is a difficult one to write 
about ; for, apart from the great fluctuations that have 
taken place of lato years in every trade, that of coal 
mining is particularly liable to them, while every 
district has its local difference of wages. The last 
six years have seen very great changes in the prices 
of coal and the wages of colliers. For some time 
previous to 1871, they had been low; but in that 
^ear, owing to the increased activity of the iron tnde^ 



COAL irrx/SG. 



13 



the cloee of the Franco-German war, and TarionB ottier 
cansea, the trade made a great start, and wages soon 
followed suit. The following taUe, from a return 
nUMle by Mr. Bunning, of Newcastle, for the Ame- 
rican GoTernment,* shows the rise and fell in the 
north of England between 1871-74 : 



















Advan™ 


a™4.. 








tiffioeni 


1. d. 


1871. Jan. to Jaly 








4 9 


1872. Jan. and Feb. 








5 2 


„ March .. .. 


20 








„ Jalj - .. 


15 




38 




„ Deeemlier „ 








6 6 


1873. FeLniBiy .. 


15 




58-7 


7 3 


1874. April .. .. 




10 


43-4 








9 






„ December .. 








6 3 



It will be seen that the highest rate, before the tide 
turned, was at the beginning of 1873, when colliers 
were earning over 21, per week, and in many individiial 
cases even more. The rate in January 1875, in the 

At t 

* ' Labour in Europe and iUiu^nc».' \^i^- 



Orer-mea 


.. 21. to 2/. 15,. per week. 


Deputy do. . 


.. 5j. fti. to 6*. per day. 


Hewers 


.. 5s. 6d. „ 6«. Od. „ 


Labourera . 


.. 4s. „ 5«. 6d. „ 




.. 5e. „ 5*. Gd. „ 


Meclianics . 


.. 4<. „ 5,. 


lie bogimiL 


Bg of 187G, colliers in the North 


ming 26s. 


i>er week, with house and coal found 
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by the owners. The following was the scale (1876) in 
South Wales and Staffordshire : 

(a) Steam coal, Abertillery, Monmouthshire : 

Gutting brush coal, 25. per ton ; large coal, 2s. Q^d. haul- 
ing, 4s. 2c?. per day ; door-boys, 1«. 7c?. ; road-men, 4s. 2d. 
(h) Steam coal, Aberdare district : 

Cutters, Is. lOd. per ton ; day work, 3s. Sd. per day ; OYer- 
men, 7s. 6^. ; hauliers, Ss.Sd. ; fire-men, 5s. lOd. ; road-men, 
4s. 2d. ; hitchers, 2s. ; door-boys, Is. 4d. ; flue-men, 3s. 4d. ; 
weighers, 3s. lOd. ; smitiis and strikers, 4s. lOd. ; engine- 
men, 3s. Sd. ; pump-men, 4s. 2d. ; brakes-men, 4s. 2d. ; 
incline-men, 3s. 4t/. ; tippers or croppers, 3s. 4(/. ; sawyers, 
3s. id. 
(c) North Staffordshire : 

Over-men .50s. to 60s. per week. 



Timber-leaders . . 


. 4s. 4d. to 5s. per 


day. 


Shifters 


. 3s. Sd. 


M 


Putters 


. 2s. 6d. to 3s. 4(/. 


*» 


Trappers 


. lid. „ Is. 3^. 


)* 


Forge-men 


. 3s. 3d. „ 3s. 9rf. 


>» 


Furnace-men . . 


. 2s. dd. 


» 


Lamp-men 


. 4s. 


J» 


Sinkers 


. 5s. 


»» 


Onsetters 


4s. „ 4s. Qd. 


)) 


Hewers 


. 4s. Qd. 


» 


Winding engine-mer 


I 4s. 6rf. „ 5s. 


)> 


Pumping „ 


4s. 


» 


Banks-men 


. 3s. 9c/. 


»> 


Screeners 


. 3s. 9fl?. 


»» 


Weigh-lnen 


. 4s. Qd. 


»» 



There are no deductions. Cottage rents are from 2s. Qd. to 
48. per week. 

In South Staffordshire the Birmingham agreement 
is in force, colliers' wages being based on eight hours 
a day, viz. when furnace coal is selling at 19«. per ton, 
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iS of thiot-c ttl m n eball bo 5«. Gd. ; wLea 
d., wages t b 55 6ri when at 16s., wngos 
to be 48. ; when at II wo. t be 3«. 6(2, In the pre- 
sent year, a bene m tb tbi k al will be earning 5s. 
to 6s, per day, and a loader os. %d. to ie. 9d. ; thin-coal 
hewers, from 4a. to 5s. ; loaders, 3*. Gd. to 4». Gd. 
The average earnings, however, must bo based on four 
days a week ; say. 

Thick-coal col Uers .. .. 22s. GJ. 



The neit list shows b 
diviaions of labour in a colliery of largo size. Under- 
ground: Over-men (foro imd back), deputies, timber 
leaders, hewers, shifters, stone -men, atone-pntters, 
waste-men, holpera-np, brakes-men, drivers, flatters, 
putters, landing lads, conplers, switch-keepers , trap- 
pers, greasers, hauling engine-men, pumping ditto, 
fire-men, fumacc-meD, lamp-men, wnter-leadors, horse- 
keeperB, roUoy way-men, set-riders, onsettors, sbaft- 
m.en. Above ground : Winding, pnmping, hauling, fen 
and locomotive engine-men, saddlers, gas-men, masons, 
boiler -menders, fire-men, heap-keepers, banks-men, 
horse-keepers, cart-men, platelayers, branch-drivers, 
wa^on - greasers, coke - burners, coke-fillers, small- 
riumers, oven-daubers, oven-levellers, horse-sboers, 
pick - sharpeners, strikers, boiler - builders, joiners, 
waggon -wriglits, tub -menders, fitters, pick - carriers, 
tub-oleoners, weigh-men, token-men, 'kecVeTB,w;i.e«a&"i*, 
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emall-wftggDii boytt, waiters, cullers, stone 
bronch-mcn, biuik-ridcrs, baakheod-men, bankbottom- 
meii, staith'men. 

Id moat colliery diatricts deductions are made foe 
coal Btipplied to the workman's family, houBC rent, 
doctor, aud sick fund. Too ofteu the Loubsb are of % 
very inferior descrijition, unprovided with the com- 
, aud almoBt unfit for habitatiiOB, 
I Bomo of tho more recently established collieries, how^ 
lever, are better in this rogpeot ; but, as a rule, the 
I collier is not well housed. Probably the greatest evil 
I from which this class of opcrativo sufiere ts that of the 
"butty" or "ganger" system, hy which the colliei 
places himself entirely in the hands of the middlenua 
who employs him. There is no reason why the con- 
tract system should bo a bod one ; but it so freqnettlly 
happens that the contraetor or butty keeps a shop or a 
pnblic-hoiise, that a species of tyranny is soon eet^ 
blished over the workman who docs not deal at the shop, 
or drink at the beer-house. Until the Truck locLnuy 
Commission issued its report, the curso of the tmok 
system was very great, and the so-called compaBy'B 
shops, which ought to have proved a blessing to the 
workmen, were just the opposite. The wages being 
frequently paid at or through the shop, with we^ly 
" draws," a great temptation was placed Irefore the 
collier aud his wife to nm np bills fur goods, gene- 
rally inferior, and always dear, the shop manager well 
knowing that ho bad it in bis power to stop the 
I monthly pay. By this moans a door was opened for 
Lthe encouragoment of improvidence and dishonesty; 
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and many a workiDg man, who otherwise might have 
had a comfortAblo home and saved money, diifted into 
bad habitB and ruin. Things are now happily im- 
proved, and in nearly ttU colliery cstabliBlimentB the 
wages are paid at the ofB.ce, while the influence of the 
company's shop is no more than that of the ordinary 
tradesman. Bnt there ia still too much of the butty 
system in existence, and it can only be rooted out by 
strict action on the part of colliery proprietors. 

Before quitting the subject of colliers, it would not 
be right to omit mention of the part which they take 
in Trade Union movements. From the Report of the 
Begistrai of Triendly Societies for 1874, it appears 
that in the list of trade anions tliere wei'c sixteen be- 
longing to coal miners, numbering 101,431 members, 
and having an annual income of 172,6822. Many of 
the Friendly Societies are on a large and floui'ishing 
scale, as is shown by the statistics of the Northumber- 
land Miners' Mutual Confident Association : 





v.. 


Mmta. 


f™.,. 






1870 .. .. 

1871 .. .. 

1872 .. .. 

1873 .. .. 


5,300 
7,000 
14,000 
17,000 


7,soa 

9.910 
li,770 
19,000 





The payments of the members are 6(2. per fortnight, 
and they receive 10s. per week when on strike or laid 
up through accident. There is also a paymaat ta 
families of 21, on death of a meuibei. 
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I will now give a few brief eUtiBties of tiie jieU 
and exports of coal for the lut ten ^eus : 



Y«.. 


Y1.M. 


Expo™. 


VUh. 










180G .. 


101, 630, &U 






186T .. 


104,500.180 


10,115,778 


5.392,452 


18GS 


103,141,157 


10.837,801 


5,352,525 


1869 .. 


107,427,557 


10,595,994 


£.069,574 


1870 .. 


110,431,19a 


11,702.019 


5,638,371 


1871 .. 


117,852.028 


13,717,989 


6.246.133 


1872 .. 


123.437,816 


i3.:jii,g>ii 


10.443.920 


1873 .. 


127,01G.747 


12.617,566 


13.188.511 


1871 .. 


125, 007. 8 IG 


13,927,205 


11.084.621 


1875 .. 


133,306.485 


H,475,03S 


9.645.962 



It will be seen that the flnotnations in the relation 
of Talae to exports between 187I-7S is in direct 
keeping with those in wt^es. 

In 1875 the exports were 





t™. 


VulB. 


CoalB 

Coke 

Fuel 

Shales sud oiU .. .. 


13.978,956 
307,629 
258,301 


9,155,801 
298,608 
203.681 
427.365 



Onr chief purchasers were : coals, France, Germany, 
Busaia, and Egypt ; coke, Spain, Sweden ; patent fad, 
France, Italy ; shalea and paraffins, France. 
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The kindred trade to tbat of coal getting ia miaing, 
under tvliicli I gtoup all those who laiso oroa of iron 
(esoept the argillaceous ores of tbo coal scama), copper, 
tin, lead, zinc, &c., and who numbered, in 1871, 87,426. 
Of theBe, 20,931 are specified as irou miners j 3898 
boing under 20 and 17,033 above, with 2' 
The relative ages were : 



^ .■ ,0- ; ,5- , .0- : ^^ 


25 I,0S3 1 2,TS0 


3,630 6,295 


3^ i .=- 1 .^ 


es- IB 


3,898 2,106 854 


221 29 



The iron-ore dietrictB are scattered with much im- 
partiality throughout England, Tho granite rocks of 
Cornwall contain lodes of hEemattte and spathose ; and 
Devonshire, in the Ermoor diatrict and tho neighbour- 
hood of North Molton and the Barnstaple railway, haB 
also considerable deposits of red and brown hiematite. 
In Somersetshire are the Brendon Hills, where spathose 
ore is largely worked by the Ebbw Vale Company, and 
the carboniferous limestone of the Mendipa, which 
yield brown hiematite. Croseing the water, we have 
the Forest of Dean, in the upper limestone oi ^\iii^ 
U0 " ohuins " or deposits of bionu oie •, ^\Afe iioHi 
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Wiltahiro oomes tlie hydrated oxide of WeBtbnrji 
and from Oifordshire (Adderbory) brown htematite. 
KorthamptoDBhirc wae tbo firet connty where hydnted 
oiddee were discoverod and worked, and is, next to 
Yorkebiro, the largest prodncor of these ores. The 
some kind is worked in e, email degree in Leicester- 
shire ; while in Lincoln shire, near Brigg, an entirelj 
now inilnstry has been developed by the discovery of 
tho hydrated oxide. The Midland diBtricts, being 
coal fields, yield, for the greater port, argillaceouB 
carbonates and black bands, which are interoaUted 
with the coal seams. North Staffordshire, howerer, 
has a rather largo deposit of hydrated oxide in tli6 
Chumet valley. The north~weet of England is rich 
in red hmmatite of the most valuable descriptioDt 
" partly hard, mammillatod or roniform, with oon- 
centric layers, some of them fibrons, others as hard aa 
qnartz ; and partly soft and unctuons, admitting of 
excavation with the greatest facility."" The FnmeaB 
district in Lancashire, and that of Gleator in Cumber- 
land, are the respective treasure honEoa of thia ore. 
While these hsematites are found amorgst the Silurian 
and carboniferous limcBtono rocks, wo have in Tori- 
shire an entirely different state of things. In the 
coal measures of the West Riding are tho argillaceous 
carbonatea ; but the great iron deposit of Yorkdiire ia 
in the famous Cleveland Oolite, a district, the history 
of which ia a romance in itself, for, twenty years ago, 
it was a desert, without a population except the few 

' peasants engaged in agriculture. But in 1850 Ui. 

■ * ' BritiBh MannfuotarlDg Industries.' j 
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Vangban discovered a Beam of limestone under EstoD 
Moor, and since then progreBB has heen bo rapid, that 
the town of Middlosbrough, where the ore is princi- 
pally smelted, increased in population from 7631, in 
1851, to 43,047, in 1871 ; while the whole country side 
has become one hive of mining and smelting industry. 
Spathose carbonate ia also found in Weardole, in 
Durham. North Wales is not a large iron-ore pro- 
ducer, what there is, being principally argillaceoua from 
the Buabon coal district. South Wales yields vast 
qaantities of these ores, together with deposits of brown 
btematite on the southern lip of the coal basin. The 
Isle of Mas does not contain very much, but what there 
is, is spathosc of excellent quality, found under nearly 
the same geological conditions as the Oornish ores. 
Ireland has an annually increasing yield of alnminoos 
and pisolitic brown ores from under the basalt of 
Antrim, offering, as Professor Smyth says, "a curionfl 
geological problem, and, as it would appear, a durable 
fount of employment and wealth." The Scotch ores 
are argillaceous, with the exception of a small patch 
of brown hiematito in Haddingtonshire. 

The next table shows the number and yiclJ of the 
iron mines of Great Britain (1874).* They are ander 
(he supervision of the coal-mine inspectors, together 
with two others, who deal exclusively with the metal- 
liferous mines. It should be bomo in mind that the 
Coal and the Metalliferous Minos Eegulation Acts are 
two distinct Acts, and that the iron mines are legislated 
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for by the former of these two. Tlio reftson of this 


apparent anomaly 


ifl, that the iron mines being gene- 


1 rally found in the 


neighbourhood of coal basins, it was 


^^m thought advisable that they should bo supervised by 


^^^B the some machinery. Legislation for the metalliforoua 


^^^V mineB, indeed, is 


of a much more recent date, the first 


^^^^ Act being passed 


in 1872. 


\ Ojnnly. 


■ "MinrT" 


T». 


Vilne. 


Hhm& 


^^^ OorDnall .. .. 


83 


45,005 


34,076 




^^^^H DevoDBliirs 


26 


2l,S13 


15,258 






9 


41,342 


30,587 




^^ GIonoertershLte 


35 


171,428 


148,910 


278 


1 Wiltshire .. .. 


2 


8G,fl20 


17,394 


22 


I OxfordHhire .. 


S 


38. COS 


7,721 




\ IjeiowtBrahirQ .. 






68G 






40 


1,056,478 


189,156 


74S 




463.239 


92,647 


98 






303,9.19 


03,421 








239,292 


128.172 




^^^■p . jTattm gbuneh iiD 




228 


186 








92,214 






North BtBObrdahire 




I,032,3<;2 


73l!s62 




South „ 




141,501 


84,734 




LuiL'&Bhlre 


39 


914,357 


1,132.005 


8,US 


Chealiire .. .. 




1,000 


600 






'. 45 


1,119,666 


1.375,501 


4,44S' 






604 


350 




¥orkahire(N.Bid[a£ 


) 50 


5,614,322 


1,694.018 


6.917 


„ (W.Eiduig 




370,960 


154,074 




Durham .. .. 


'} ^l 


122,480 


73,531 


817 


North Walea .. 




42,227 


22,765 




1 Soath ,. 




661,616 


339,578 




Isle of Man .. 




1,143 


7S7 




1 Seotland .. .. 




2,119,771 


792,161 




r IrelBud .. .. 


24 


140, SCO 


112,089 




I NoTE.-2,673,8D9 


toni were tused hi 187S, escluaive of Iha 1 


^^^^^ke^B^. 


1 


^^B 


1 
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There ie notliiiig to distinguieh tlie iron minere very 
particularly from the miners of other orea, except that, 
when the ores raised are argillaceouB, and extracted 
from an ordinary coal mine, the workman presents the 
appearance of a collier. In the hiematite ores, how- 
ever, the whole character of the work is different, they 
being obtained cither from comparatively BhaUow pits 
or from open-cast. In those cases the workman is more 
allied to the navvy or the quarryman. In the red 
hffimatito districts of Whitehaven and FomosB, he is at 
once recognizable by the deep red peroxide which stains 
the clothes and features. The rate of mortality ia given 
by the Hegistrar General (1871) as follows. Total 307, 



bnt it is clear that the next entry in the mortality 
tables of " Miner, branch undefined, 201," should be 
portly included with the iron minor. 

The wages of iron-ore miners have shared the some 
flnctoations as those of the coal miners. In the 
present year (1876) they are as follows ; 

NorthamptonahirB .. from 3s. to 3s. Gil, per day. 

Olevelnnd fmm 4s. 6d, to 6s. „ (average, Ss.Gd.) 

___.,, , „ IMinerB .. 28b. per meek. 

Whitehaven and Fui- L, . „. 

,._^_, lEninne-mcn 258. ,, 

H diBtnctB . , . . I ^ ." „ _ 

[Labuureis,21a.tQ2ai. « 



1 
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The production of iron 


ore of all kinds &om the 


minoB of the Unitod Kingdom was : 


1866 .. .. 




9,665,012 - 


18ff7 . 






10.021,058 J 


ises . 






10,169,231 ■ 


1869 . 






11,508,525 M 


1870 . 






14,370,654 ^^^ 


1871 . 






16.334,888 ^^H 


1872 , 






IS, 534,857 ^^^1 


1873 . 






15,577,499 ^^B 


1874 . 






14.844,956 1 


1875 .. .. 




BettuDBtioljetpnbliAed. 1 


AU this WB8 smelted in 


Groat Britain (eompare the 1 


pig-iroii retiiraa for the same period, p. M) and a good | 


doal more beaidoe, importo 


das follows (1875): 1 






AfflOBQt. 


TilOB. 


{tUUiB 




a, 602 
10,249 


28,641 
14,736 


HrutMi 


Tnrkoj 


8,558 


56.975 


Nufway 


21,192 


26,813 


PwtugBl 


48,277 


55.891 


8l«ln 


250,641 


273,757 


Italy 


40,109 


46,859 


Alttoila 


55,620 


61,808 






17.423 


18,091 


Total .. 




458.073 


583.571 


^^^^ 
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m. Metalliteboub HmiHa. 
I shall describe the remaining group of mmere, viz. 
those of copper, tin, lead, &c., under one head, aa the 
conditions under which they labour are so similar. 
The number working in the respective ores in England 
and Walea were (1871) : 



and their ages aa follows : 










6- 


10- 


1!^ 


30- 


^ 


C^per 
Tin ,. 
Lead.. 


6 
42 
16 


268 
1,203 
1.003 


573 
2,308 
2,113 


361 
1,600 
2,132 


557 
1,S62 
3,299 




»- 


4^ 


6S- 


66- 


n 


Copper 
Ti» .. 
Leftd.. 


1,51S 

2,TH 


420 
1,177 
1,885 


217 
Si? 
959 


79 
S60 


18 
SS 
83 



L 



The ceutros of industry where these workers are to 
be found, ore principally scattered over the West of 
England. Cornwall and Devon yield by far the 
largest supplies of copper, the lodes of which occupy 
the outskirts of the hilly protrusions of grMi.ite,t\Kai% 
bom out of the slate country, aa oIbo \^q ViX^»& ^^u^*^ 



w 
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themEclvcB. BcHidee these, Cumbcrlnnd, Tork- 

aliire, Lancashire, Staffordehire, and Cheshire, con- 
trihute more or leas to the supply, thongh none of 
them on » large scale. In the latter conntj, at 
Alderley Edge, is a cnrioos example of copper obtained 
by chemical agency from ores of low percentage. 
Wales, both North and South, is a great Btorehouse of 
copper ore. The Moiia and Parys mines, in Anglesea, 
have yielded fabulous wealth since 1768, though the 
qnany wort, which was carried on for a long period, 
has givea place to deep workings and chemical pre- 
cipitation. The cOTintieB of Carnarvon, Montgomery, 
Merioneth, and Cardigan yield a little, as does the Isle 
Man. Ireland is a very large producer. 



F 


No of 


Yifld rfOre, 




MetaUifl 


IMl. 


Mto«, 


'"''"' 


Copper. 


Cornwall .. .. 


78 


*0,i55 


201,307 


lom. 
2,770 


DBTooBbire.. .. 


14 


12,82(! 


52,746 


916 


C3umbeiland .. 




sn 




56 


StaflbrdBhire .. 










LancaBliire .. .. 




935 


4, '128 


75 


■Yorksliire .. .. 




128 


2,608 


35 


OliBBliiro .. .. 




8,181 


6,175 


8a 


CardiganBhiro .. 




its 


338 


9 






138 


632 


9 


MerionetliBhire .. 




5 


45 




Montgometjshire 






680 


"e 


Anglesea .. .. 


3 


4,925 


8,250 


139 


lileofMaQ.. .. 




61 


2S9 


5 


belaad .. .. 


^ 


0,773 


54.338 


801 



NoTK.— 66,214 U 



■e raised in 1875. 



This quantity of ore, however, is by no means s 
mt to BQppl; the requisitoB of the Welsh s 
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^hottBefi, which are almost entirely ia South WaleB 


and LonCBshira. Vast quantities are imported, prin- 


cipally from Spain, Cuba, Chili, and Australia, as 


under: 


' 






Copper Or^a. 


Copper Hepal.^. 




1867 


73.957 




lOOS 


8,825 




1668 


83,33* 


30.702 






1869 


72.199 


38.769 






1870 


62,104 


44,528 






1871 


48,215 


30,100 






1873 


44.081 


28,630 






1873 


50,561 


27,754 






lB7t 


47,919 


28,058 




^ 


1876 


53,940 


32,566 




Now, if we take the total prodTico of the kingdom ' 


for the last decade, we sLatl find that the dccreaae is 


startling. 






K.orM,..,,' T.ns. 


V.1... 












1885 


203 


198,298 


927.938 






1866 


173 


180.378 


759,118 






IS67 


164 


158.644 


699,693 






1868 


152 


157,335 


642.103 






1869 


136 


129,953 


5(9,912 






1870 


124 


106,698 


437,851 






1871 


122 


97.129 


387.118 






1872 


117 


91.893 


443.738 






1873 


122 


80. IBS 


342,708 






1874 


119 


78,521 


336,415 






1875 


119 


66,214 






1 These figurea certainly bear out Professor Smyth's l| 


fitatement,* "that years have gone by without m? 


^ ■ 
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eitrMrfinary discovery, »nd the ralne of ores niaed 
in Devon and CornwaU has rank from 1,230,0001. m 
1866 to 236,436/. in 1873." The avewge price of 
oopp«r ore in 1874 was from 842. e«. to 89/. 12*. 

Tin ban its babitat very mneh in the same iocali^, 
and under the same conditions as copper; in &ct, 
many of the mines which have yield&d the latter now 
yield the fonncr. In addition, moreover, to the sop- 
plios from the minoB, a coneiderable quantity of 
^^_ stream tin is found. The yield of tin ore in 1875 
^^K wae 11,815 tons, all raised in the counties of Com- 
^^H wall, with 153 mines, and Devonshire, with 10 minee. 
^^" Added to this, there are certain mines in both conntieo 
' which sold their produce {called tin stuff) in the 
stone ; besides streum works, or dressing floors, where 
the refuse of mines washed down the river is treated 
again, to ostroct a little more tin. Although the 
number of tin mines and works has generally in- 
creased in the last ten years, there has not been a 
corresponding increase in the amount of ore raised : 




laae 

1867 
1868 
18G9 
1870 
1871 
1872 
1873 
1874 
1875 


No. of Ulna. 


Amoonl of Ore 






117 

109 
117 
H7 
116 

162 
215 
230 
145 


lfl"785 
11,066 
11,58* 
13,883 
15,234 
18,898 
14,266 
14,885 
14,039 
11,815 
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No metal, probably, fluctufttes so much in price as 
tin, BomBtimeB alternating from year to year at a 
differenco of 50?. per ton, e, g. ; 

Per Ton. 



Apropos of this flnctuation, Mr. C, Le Neve roster. 
Inspector of Mines for Cornwall, &c., in hia Report for 
1875 Bays, that tbe price of tin is so much lower than it 
was, that mines which can in any way even pay their 
expenses, consider themselTes exceedingly fortunate." 

The next table shows the imports and exports of tin 
in blocks, ingots, bars, or slabs, since 1867. The 
former come mostly from tho Banca mines, in the 
Dutch Strait Settlements, though since 1871, Australia 
(Queensland and New South Wales) has become a large 
producer : 







Itnpcits. 


Eipons. 














1867 


5.429 








1868 


5,625 


1,104 






1869 


5,442 


1,112 






1S70 


4,739 


5,(184 






1871 


8,533 


5,710 






1372 


8,343 








1873 


7,771 


5,757 






1874 


9,218 


7,730 






1875 


16,774 


5,222 





' Coal Minea luapectors' Begurta,' V&l^. 
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Numorically Bpoaking, the niunber of persona 
ing is the British lead and aili-er mineE (15,109) < 
tboBe ill tin luid copper put together ; and it will be 
Been by the following tabic,* that the ore is mach 

more generally Ecattercd : 



Cornwall 

DeTonehire 

Bomeraetebice 

Derbjfihire 

Shropaliire 

Cnmb^rlnad 

ToTkahtre 

WeBtmorelttDd 
Doibam and North- 
nmberland 

South Wale 

North Walea .. ., 

Irfe of Miin 

Ireland 

SootUmd 



161,613 



Note. — 76,151 tons were tuiaed during 1S75. 
The most proJuctire district is that of the North of 
England, in iho mountain limestone moorland extend- 
ing from Northnmberland to Torkshire, the lodes being 
particularly yal liable at Alston, in Teosdale, Weardale 
and Arkengorthdale. Derhyshire, which was once the 
great lead-mining district, is now nearly exhausted, ob 
aoGoimt of the overpowering quantities of water whicti 
occur. North Wales, particularly Denbighsbire and 
Flintshire, is still very productive, but is subject to 
the some drawback of water, and ProfcBsor Smyth con- 
sideiB that it has seen its best daye. In the bIa^ 



frocks are . 
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rocks are included the mines of the Isle of Man, the 
Lakes, Scotland, Shropshire, South WaJee, Durham, 
and Cornwall. South W'ales takes the load of these, 
and the more recent mines near Llanidli>es bid fair to 
become considertible centres of industry. The lead 
mines found in the granite of County Wieklowaud the 
Isle of Man are noted for the rich supplies of eilvor 
ore. As with most other ores, it will be seen that the 
yield has diminished during the last ten years : 

Taoi. 



ISGQ .. 


.. 01,051 


1871 .. 


.. 93,965 


1867 .. 


.. 93,432 


1872 .. 


.. 81,561 




.. 95,2SG 


1973 .. 


.. 73.500 


1869 .. 


.. 9e,8G6 


1874 .. 


.. 76,201 


1B70 .. 


.. 98,176 


1875 .. 


.. 76,131 



Lead mining is not altogether like that of copper 
or tin, in which the supplies frequently fail suddenly 
and locally, but it is rather that a district becomes 
exhausted., or falls into dif&culties like those of Berby- 
Bhire, which adds so much to the expense, that the 
mines become not worth working. 

The imports and exports fur the decade are as fol- 
lows. Of the former, Italy furnishes the latest quan- 
tity, and for tho latter, Buasia and China are our largest 
customers : 



1867 
1868 
1869 
1870 
1B71 


import.. 


E.pon,. 


1872 
1B73 
1874 
1875 


Impurta 


Eiporu. 


toni 
45,158 

49,461 
52,683 
S8,63t 
05,167 


29,119 
43,885 
51.524 
47,802 
44,489 


70"069 
60,303 
62,217 


44^313 
32.010 
36,353 
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Tbo Tonamiiig minerftls, although important enough 
in themBeNea, onj not bo in its induEtrial sense, as the 
minGB wliicli ;iul>l tbom arc but few, as are also the 
operativea employed. One table showing the number 
of mincB aiul the yield in 1875 will be sufficient : 



N 



MundiD, or Sulpht 
Ore 

tboiganeBe .. 

Ochre 

Wolbam 

Bismuth 

Fluor Spar 
GoIdQuutz .. . 



ii^.^H^. 


eu«iii.r. 


59 


17,816 






(BndalKifrom 




tUDl bTBBBOS).| 








13 


3,725 


16 


5.045 


2 


43 


2 


324 


1 


122 



I will now briefly go into the physical and socitil con- 
dition of the metalliferous miners, about whom rather 
less is generally known than of colliers. In 1864 a 
report was issued by a CommiBsion for inquiring into 
thifl question, and a very bad state of things was re- 
vealed," Although this is now much improved, yet the 
peculiarities of the copper mines, such as their great 
depth and high temperature, always have been, and 
always will be, a source of difficulty. It was a common 
remark in Cornwall, that "a person of fifty is old 
for a miner." The sallowneas of face, the anxiona 
countenance, and the thin bodies of the workmen, suf- 

• ' Eeport of Commissioners for inquitiag into the Condition 
of aU Mines,' ISGl 
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ficiently bear out tho tmtt of the saying, more par- 
ticularly aB thcso nre in sach niarkud coiitraHt with 
the mdiiy and hoalthy appearanoe of the women and 
children. Tho diseases that usually affeot them are of 
an aetlunatic type, resulting from bronchitis, pneu- 
monia, and, more rarely, tnberenlar consumption, while 
disease of the heart is also frequent. The causes for 
this unbcalthy condition are obvious, viz. the immense 
depth of tho mines, necessitating great labonrin going 
to and coming from the work, the very high tempera- 
ture, the impurity of the air, the defective drainage, and 
the early age at which miners commence. The first 
caoBe tends much to disease of tho heart, for some of 
the mines are 1680 feet deep, and most of them are 
provided only with ladders, up and down which the 
workmen hiive to make a toilsome progress with groat 
exertion, so much so, that cases are mentioned in. the 
Beport, where the miner spent three hours a day in 
going and coming. A not nnfrequent means of access 
is the man-engine, a rod of about 1^ feet square, down 
one side of which there is a series of platforms, large 
enough for a man to stand upon. It moves up and 
down by engine power, and the workman steps from 
the rod every now and then on to corresponding plat- 
forms in the shaft. Even this, though a very great 
improvement on ladders, is a not uncommon source of 
accident, for, unless he steps eiiactly at the right 
moment, ho misses his footing. The ventilation ali 
nsually bad. Dr. Angus Smith analysed tho air from 
142 mines, and found that only 17 (or 11 ■ 97 per cent. 
contained the normal proportion, of oxygc^n, vibiV^ 
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^^ or 26-76 per cent., were impure, and 87, or 61-20 per 
cent., were very bad. There ia rarely such TentO»- 
tioQ in metalliferous ae tikoro in in conl minea. The 
passages are low and narruw, the work perhaps 50 
fathoms or more from any draught, while the tempe- 
rature is from 80° to 90', or mure, eu that men ham 
^^- boun known to lose 8 or 10 lb. in weight by the end 
^^^L of the day. The following table shows the average 
^^^B uinual niunbor of deaths, during five years, of 1000 
^^^H miners, as compared with 1000 males, not miners : 




Ag». 


MeULMlD^S. 1 OlhsTMalfB. 




15-25 
2S-35 
35-45 
45-55 

55-65 
65-75 


8 '90 i 7-1-2 
e-96 i B-84 
14-30 1 9-99 
33-51 14-76 
63-17 24-12 
liraS 58-61 


^^* It will be noticed how great is the excess ot'S 
r mortality, after the age of thirty-five. Even as com-J 
1 pared with coal mines, tbo mortality of the ComisJi 1 
1 miner ia much greater, viz, : 1 




Agr. Comish. 1 Coal. 






■15-55 1 33-.'-,l 
5S-65 1 63 '17 
«5-75 1 ni-23 


16-81 
24-43 
65-16 


^^^H SO that the excess cannot be due to the mere &ct of 1 
^^^^^mLdcrgioond work. Another cause of ill-health is thaj 
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" dry" or changing house, where the miners change 1 

their clothes before and after work. Though now 
improved, it was usually an ill-huilt, cold, draughty 
hut, giving ample opportunities for the men, as they 
arrived in a etate of perspiration, to catch cold and lay 
the foundation of pulmonary disease. In the north of 
England, however, things are decidedly more favour- 
able to the miner : most of the mines, being lead, are 
entered by levels, so that the descent to a great depth 
is an evil which the workmen do not experience to such 
an extent. Partly from this, and partly from tha open 
healthy character of the country, it is stated by Dr. 
Peacock that the physique of the Iforthern miners is 
better than that of the Cornish, although in the matter 
of ventilation there is not much to choose from, both 
Northern and Weleh miners suffering a good deal from 
powder " reek " and " atour " ot dust. 

The total nimiber of deaths by accident in 1875 in 
the metalliferous mines of Great Britain was 119, not 
nearly such a large proportion as that of the coal 
mines; but it must be remembered, that one of the 
moat fruitful causes of death in the latter, viz. ex- 
plosion by fire-damp, is absent in the former. The 
accidents mainly ariso from blasting, falling away 
from ladders, falls of rock and etufT, the occasional 
borating of boilers, and unfenced shafts. 

In Cornwall and Devonshire the workmen are 
principally composed of two classes, viz. tributers and 
tut workers. The latter are contractors who drive 
levels and shafts, &a. ; whilo the former get t1\e q^<^ 
ottt from the lodes when opeoed bj tho tat iNtiiVeTift, 
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and arc paid so much in tbo pound of the market Tilne. 
Tlioy work in " pairs," or companies of from two to 
eight men. Mr. Le Neve Foster gives in his Beport 
for 1875 * the average wages per month: 





£ t. d. 




£ t. d. 


1S72 .. 


.. 3 16 3 


1874 .. . 


.. 3 13 7 


1873 .. 


..416 


1875 .. . 


.. 3 10 



This is for work, on an average, of five " shifts " a 
week, each of eight hours, and after deductions for 
materials, doctor, clnb, &c. For some time past, and 
especially in the present year (1876), the prices of 
metals, and particularly tin, have been very fluctuating 
and low, so that the wages have suffered a corre- 
sponding reduction ; indeed many of the miners have 
not made 3/. for any month during the year. In con- 
sequence, too, of the demand in Australia for tin and' 
copper miners, there has been considerable emigration 
and the labour market has been much unsettled. 

It is only recently that the British metalliferous 
mines have been taken under supervision, and they are 
now specially under the care of two inspectors, to- 
gether with the coal mine inspectors, who take charge 
of the ironstone mines. The Metalliferous Mines 
Kegulation Act of 1872 (35 & 36 Vic. c. 77) is sub- 
stantially the same in its provisions as that of the coal 
mines. 

* * Coal Mines Inspectors* Reports,* 1875. 
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CHAPTER II. 



THE METAL MANDFACTURES. 

I. I&ON. 

In treatii^ of the rory large and important divisioii of 
workers in Metal Manufactares, I propose to take, in 
the first group, ttiuse onlj wbo nre employed in tho 
convereion of the raw to the fiuiebod material, leaving 
the nutny and various trades which are dependent 
□pen those motale to be described nndet their respec- 
tivB localitioB. 

The iron trade, for instance, which has so essentially 
contribnted to tho greatness of this country, is scattered 
all over the kingdom, wbeTever iron or cool is to be 
fonnd ; but when we come to the ramifications and 
minnte subdivisions of articles, we find that tboy affect 
special locoUtJea, such as Birminghom, Wolverbampton, 
Sheffield, &c. Nest to textile operatives, colliers and 
miners, the iron trade is numoricjilly tho moat impor- 
tant body of workers in Great Britain. In England 
and Wales they amuunted to (1871) 178,114, of whom 
38,744 were under twenty, and 130,370 above that 
^e. Tho relative years were as follows : 



G7 9.5M29,1332»,9424S,150 31,20418,1538,«ftl,n^\5l 
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In this list are not included workers in iron, Buoh sa 
white- or blucksmitliB, nail, chain, or anchor matcerB, 
ironmongers, t&c. ; bat merely thoeo engaged in emelt- 
ing the irou from the ore, and aflerwarJfl conTerting 
the pig into finished iron by puddling, rolling, &&, 
in fact, those who work in blast furnaces, milla, and 
forges. To the 178,114 ironworkers of England and 
Wales, we must add 1715 for Ireland, and 68,075 for 
Scotland, besides 20D3 fcmaloB, which will bring np 
the total to 239,997. 

The following was the average age of the latter : 
Total 2093 : under 20, 1065 ; above 20, 1028. 
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by which it will be scon that the mnjurity of women 
workers nro young girls. The nest table will show 
the districts where these people are employed ; and 
it will be at onue evident, that one of two things 
has bcon the cause of this localization ; either the 
presence of coni, or of iron ore, or of both together. 
In former years the argillaceous ores were almost the 
only ones used for smelting iron (I am, of course, not 
referring to the onrly history of the trade), and con- 
Bequently all the furnaces were built in the coalfield, 
ae to the ore and the coal supply ; or, maybe, at the 
outcrop of the basin, as in the South Wales district, 
where the limestone, used as a flus, was easily accea- 
aible. But as time went on, these ores became either 
\ exhausted or expensive to woik, "wVAa ofcei otea 



r 



(hramatites) were diecovered and raiBod in different 
parts of England where no coiil was. It then began 
to be seen, that it would pay to ereet furnaces amongst 
tbs ore districts and bring the coal to them from the 
nearest basin, so that the trade gradually eitended to 
variooB localities, such as Cleveland, Cumberland, and 
Northamptonshire and Lincolnshire. In point of fact, 
ae regards plant and appliances, the vitality of the trade 
is rather in these new districts than the old ones, where 
things hsya a tendency to run in obsolete grooves. 
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Tho fluotaalioiie iii the iron trsido are seen, by com- 
paring the nnmberB of fumftces built willi thoao in 
blaet. In 1874, one-third of tho entire number in 
Great Britain were idle, and this was consderably 
ihcTuasod in 1875, and the present year (1875). The 
trade is non' nndergoing one of its longest and deopest 
fits of doprcBsion, and it is impossible to say 1)ow long 
this may last, for thoro appears to be certain abiding 
canaes for its continuance, which have not been 
presont in preceding years. 

The divisions of labour In a blaet furnace ore not 
Tery many ; for it muHt be remembered that an iron 
work need not include puddling or rolling process ; 
but merely, us in Nortbamptunshire and Wilts, the 
making of pig iron, Tho workmen engaged in this 
are keepers, fillerB, oinder-men, chargers, slaggere, 
brakes-men (for the hoists), mine, coke, and limestone 
fillers, spare keepers, table loaders, blast-engine-men, 
gSH-Btove-mon, limestone breakers, calcining kiln-men, 
&c. Eonghly speaking, the bands may be divided into 
two setB, those who attend to the furnace itself and 
those who prepare tho materials for filling it, the 
former being naturally a more skilled and experienced 
class of operatives than tho latter, Mr. Hattien 
Williams baa so well described the construction of a 
blast furnace in bis article on iron and Steel* that I 
need only refer my reader to it. The furnaces, whitt- 
ever their number, are connected by continuous bridges 
or platforms on the snmmit, where they are flUed, and 
they are osuolly kept burning day and night for years, 
• 'BritiBliMoGafaoturinglnduatrieB." 
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except when blown out for repairs or in bad times. 
Those who httye travelled by mil through the Black 
conntry, are familiar with the Pandemouiuni-like 
appearance of the district after dark. The average 
number of men employed about a furnace is twenty- 
four, via. twelve during the day, and the same number 
at night. In many districts, even the recurrence of 
Sunday forma no interruption to the work, it being b 
tradition amongst iron workers, that the coat of knock- 
ing off for that period of time was too great to allow of 
it. It has, however, been found, that by charging the 
furnaces with additional fuel on Friday and Saturday, 
they will keep hot till Monday ; and, acting upon this, 
the number of farnaces idle during Sunday has been 
gradually increasing. Boys used to bo largely, and 
still are partially, employed about fomacea, principally 
08 " bos-fillers," filling and bringing to the furnace 
mouth the iron borrows or boxes containing the 
measured charges of material. Tho arrangements at 
different works depend a good deal npon the locality. 
In South Wales more juvenile labour is employed, and 
also women, a practice which arose doubtless from the 
Welsh works having been originally established in 
remote valleys, and from labour having been con- 
sequently scarce, aod also because there was no other 
competing labour in the district, as in Staffordshire. 
The girls in Wales help to unload coals, break lime- 
stone and fill the boxes, and though the work ia 
laborious, it is not degrading nor unhealthy, escept 
perhaps that it is attended with a good deal of dust. 
This, however, is not felt much, as It ia out oi iwii*. 
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Neither, as a rule, is fnrnaoo work unhealthy, thoagh 
when the inmicnsG heat to wLioh the men are Gubject 
while ctiBtiiig the molten metal, is felt, even at a 
oonBideroble distance, it is a matter of wonder that the 
constitution can etnnil BUch eipoBuro. To meet it, they 
ate clad in as little costume aa is compatiblu with 
decency, while tiiey imbibe great quantities of tea or 
some other light drink. According to the Kegiatrar- 
General, men engaged in iron mannfacture do not die 
above the average rate under forty-five; but after that, 
the tables are turned and they die rather rapidly. The 
following table is for 1871, Total mortality of work- 
men, 2a77 : 



^ 1 1,^ I. h^ 1 ^- i na. 1 4S- j .^ 1 fl.- , ,5 


.. 20 132 ' 275 462 395 37! 333 246 ' 143 



This liet includes not only furnace mou, but 'also 
pnddlers, rollcrsn &c., all of whom are more or less 
exposed to great heat. Accidents about blast fur- 
naces are not of very common occurrence ; bnt the 
men are subject to injuries to the eye, in consequence 
of specks of iron flying in and getting fixed into the 
oomea. Amaurosis too is freq^uontly observed, pro- 
bably arising from the glaro of the furnace. Blast- 
fomoce-men usually get a higher rate of wage than 
other iron operatives ; and in good times can clear 
large sums in the year. In 1871 the earnings in the 
north of England were : 




Mine-fiUera 
Coke-fillers.. 
Lime-fillera 

Weigli-iuen 
Laboucere . , 
Musons 



In 1876 thoy were as foUows : 

MiDDLESBBO'. 

KeeperB, largo furnaces .. .. 7ls. id. pec week, 

,j gmoJl 5^. Gd. 

Obargera, Inrga 51a. id, 

„ smftll 4l3. 

Slaters, large 42s, 



sal-eDgme-mea 
eDgioe cleanera 

, donkef-men .. 
, boiler minders 
, IttbouterB 

■eigheraofmine .. .. 



58s. 64 



SooTB Wales. 



U>3«.id. „ 
„ 4s. 9d. „ 
353. ^et '«ee^ 
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North 8taffoki>8UIBe (many of the wages paid by the ton). 

Kec])cr8 6(/. per ton net. 

Chargers) TGcf. per ton leas 

Slaggers / I 20 per cent. 

Fillers Is. per ton. 

Pig-Ufters 2d. „ 

£ngine-men 4s. 4(1 to 5s. per day. 

Labourers 3s. „, 

The production of pig iron in Great Britain for the 
decade was : 



Tons. 



1866 
1867 
1868 
1869 
1870 



4,523,897 
4,761,023 
4,970,206 
5,445,757 
5,963,515 



1871 
1872 
1873 
1874 
1875 



Tons. 



6,627,179 

6,741.929 

6,566,451 

5,991,408 
Returns not reoeived. 



and the exports : 





1870 


Tons. 


Value. 






753,339 


2,229,045 






1871 


1,057,458 


3,229,408 






1872 


1,332,726 


6,721,966 






1873 


1,142,065 


7,118,037 






1874 


776,116 


3,673,734 






1875 


954,475 


3,474,621 





The rapid and abnormal rise in the price of iron will 
be noticed during the inflated years 1872-3. 

Our best customers at present for pig iron are 
Holland and Germany, far behind which come Belgium, 
France, Bussifl, America, and others. 
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proceBB, by which pig is convertod into malleable 
iron, is that of "paddling," and in large works is 
nanally (though not necessarily) carried on adjoining 
the fnrnacea in large iron sheds, open at the sideB and 
floored with iron plates. The work consistB in charging 
the puddling furnaces with coal and pig, puddling or 
Btiiring the metal as it melts and boils, dividing it into 
lumps of proper dimensions, drawing out the lamps as 
Booa as the iron has come to "nature," and handing 
them over to the " shinglers " to be placed under the 
hammer. Owing to the peculiar character of the work, 
the poddlcc forms a class by himself. To make a 
good puddler, a man should be brought up to it from 
boyhood ; and henec it is that a certain hereditary 
speciality has (or had, until the last few years) de- 
BCended &om father to sna. The operations which I 
have first mentioned constitute a " heat," each 
occupying from one and three-quarters to two honra, 
and six heats making a " turn." The time consumed 
in puddling and working up the iron ia generally 
about three-quarters of an hour, and the hibour is 
very severe, the puddler being subjected to great heat, 
glare, and violent exertion, from which cansea, it ia 
said, this class seldom lasts above fifty. On the other 
hand, the labour is not continnouB, for he has alternate 
periods of rest during the time that the iron in the fnr- 
naoe does not require his Rervices. He always has an 
" nnder-hand," and Hometimes two, to assist him, these 
being occasionally men, but more frequently boys.* 

the urtificinl puddling, as it ia bo coci^'^\eV^ 
laxparitnental aaytt. 



y 
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As Boon as the puddler has dolivered the wMte-hot 
mass of iron, weighing about 1 cwt., to the " Bhingler," 
the Intter (also with his nndor-bmid) swings it under 
the faelT6 or hammer, a ponderons giant, which soon 
redaces the shapoIoBe lump into a solid block, sending 
out showers of Are during the operation of eqneezing 
out the slag. Lads are employed Lero too, as " staff 
carriors," viz, heating the iron rods and taking them 
to the shingler to weld into the puddled " bloom " and 
thus enable him to move it under the hammer. 

The rolling mill is the next stage. The puddled 
iron, after having been shingled, is taken to the rolls, 
of which there are several pairs of different sizes, the 
iron being passed through the largest size rolls first 
of all, so as to reduce it to dimensions sufBcient to 
pass through the next. At this point, the iron mann- 
faoture diverges a good deal, according as the finished 
iron is intended for rails, plates, bars, rods, wire, &e. 
Boiling requires great experience and quickness. In 
rolling heavj plates, such as armonr plates, none but 
adults can work; but in lighter iron, such as rods or 
wire, boys ore strong enough for the labour and more 
active than nien. A rolling mill is to the uninitiated 
of the wildest confusion, and indeed is a rather 
dangerous place to visit. The noise of the fly wheels 
and the rollers, the thud of the hammer, and the 
shouts of the workers are positively alarming, added 
to which the glare of the white-hot masses, moving 
rapidly and apparently by invisible agency, with the 

ing sinnoua coils of iron darting about like fiery 

irpents, make a moat bewildering scene. 

Aaaidents arc frequent, and especiallj from bnma, 
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thongli, conaidering all the circumstanceB, it is won- 
derftil that they do not happen oftener, or that they 
are not of more aerioua import. Women are not much 
employed in iron mille, oscept in South Wales, where 
they Bweep the floor, and are also engaged in " piling," 
which means, makiiig up the piles or gtacks of paddled 
iron ready for reheating in the mill furnace. In 
South Staffordshire they occasionally find work in 
wheeling cinders, for which they get 7s. to 8«. per 
week. In all England and Wales, 2155 were em- 
ployed in 1871, of whom nine-tenths were in the 
Principality, the total of all workers heing : 



The wages of puddler 
were as follows : 



, &o., are high. In 1871 they 



PadiilBrs 

ShLoglcra 

"Weigh-raen IBs, 

EoUefB 65, 

BougberB D.Dd cutohcis .. 30i 

Pilera 26i 

Sawjara (cailfl) 39 

Straighleaera 26 

Heaters 35; 



MoulduFE 



205. 



The standard wages adopted in 1871 i]L(u!L&'me&.\. vo. 
of 6d. per ton on puddling ■prices ■a-iA ^ 'V^'e 
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cent, on other wages, and a farther addition of similar 
amount was made in 1872. In South Staffordshire the 
aggregate advance amounted to 80 per cent, on the 
fixed rates. Having reached the maximum, they 
gradually declined, until in October 1874, they were 
established at an advance of 12 per cent, on the 
standard of 1871.* 

In 1876 the wages in South Wales were : 

Rollers 8s. 2<f. per day. 

Heaters 5s. Id to 7s. Id. „ 

Bloomers and roughers . . 6s. 6£f. to 7s. „ 

Hookers, sawyers, and 

straighteners . . . . 3s. 9c?. to 4s. 3cf. „ 



Cold straighteners . . . . Is. ^, 

Roll turners 4s. 

Puddlers 5s. 

Squeezers 6s. 2(f. 

Helpers to puddlers . . . . 2s. lOd. 

Boys Is. 9<f. to 2s. 2d. 

MlDDLESBRO*. 

Pud dler, level hands .. 28s. 

„ fore-hands . . . . 36s. Id. 

„ under-hand .. 17s. 9cf. 

Shinglers 52s. to 62s. 

Heaters 33s. Id. to 55s. 6d. 

Rollers 75s. 

Roughers 58s. Id. 

Catchers 45s. 9d. 

Bogey-men 24s. 56?. to 27s. 6cf. 

Filers 24s. 

Straighteners 20s. 96?. to 39s. 4d. 

Sawyers 24s. 5d. 






* * Labour in Europe and America,' 1876. 



r 



Ucatera 

BoUeiB 

Shearers 

Filers 

Pattern makers 

Fitters 

Bmiths 

Sfrlkere 

Platers 

Hivetera 

Uaiilders 24s. to 3Gs. 



North STATFOBTiaHmi. 



Paddlcrg (first hands) 



9d. pet ton. 

/. „ 

Sil. and is. lOrf. per day. 



For legielativo purposes, all blast furnaces, iron 
mills, and foundries were included in the Foctorr 
Extension Act of 1867. The peculiarity of the work 
prevented tLeir coming under the Act of 1874, seeing 
that a portion of it, viz. puddling, ia in heats, irrespeetiTO 
of time, and it is impossible to break into these heats. 
This is partly dependent on the character of the iron, 
for the larger and heavier it is, the longer it takes to 
heat. Before the Act of 1867 came into force, hoys were 
taken very young into furnaces and mills, and although 
the work was heavy for them, they got used to it, and 
were able to become " uuder-hands " at an early age. 
Now, they arc not allowed to commence till thirteen, 
and this is couBidered a grievauco by many masters, 
who say that the boys of that age do not leativ ftie« 
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buKincss, so that tbo works are constantly at a stand- 
still through their irregularity ; added to this, there is 
Kuch a scarcity of boys' labour, and it costs so much 
more to obtain it (fully 30 per cent more than a few 
years ago), that it is almost as adyantageons to employ 
mou at once. These circumstances, combined with 
the Coal Mines Begulation Act, have created a restric- 
tion of labour and have tended to increase the cost of 
l)roduction. The amount of idle time in forges and 
mills is very largo. Putting aside the legal holidays, 
there is always the recognized " St. Monday," which 
l)ractically includes Tuesday, added to which, break- 
ages and strikes form a too frequent interruption. 
These habits of intermittent work have not told well 
on this class of operatives, who are sadly inclined to 
improvidence and wasting their substance in drink 
and riotous living. Furnace-men, who work more 
regularly, are, as a rule, steadier in their habits. 

Our imports of wrought and un wrought iron were 
(principally from Belgium and Holland) : 







Wrought Bars. 


1 

1 Unwrought Bars. 






cwt. 


tuns. 






1870 


634,397 


1 74,149 






1871 


446,040 


, 74.538 






1872 


782,044 


, 82,888 






1873 


620,018 


74,490 






1874 


1,055,424 


74,173 






1875 


1,160,050 


91,515 



and the exports, including bar, angle, rod, bolt, railway, 
wire, hoops, sheet, boiler, armour, and plates : 



1870 2,072,2a 

1871 2,111,76 
1873 2,055,89 



1873 
1«71 
1875 



1,815,748 
1,711,-lOS 
1,511,1(55 



In 1875 the exports of iron of all kinds were 
foUowa : 



Inmore 2,158 

„ old, foe le-numufaoture . . 

„ pig 

„ puddled 5,475 

„ angle 

„ bolt and nxl 

„ iftUsand tio-roJa 490,741 

„ wheels and usJta .. 

„ railruiul 41,509 

„ aheeta, bniler, auJ Hrmourl 

platcfl /i 

„ gd,vamied 50,198 

„ wire (except telegraph) 

„ BncliorB niid chains , 

„ tin plates 

„ tnbee an J pipes 

„ naila aud liveta 17,101i 

„ cast and nrouglit (e:tcept\ , q„_ 

ordnanoo) /. ''3. -(.7 
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Our chief customers were; Euasiii, old irou ; Holland 

and Germusy, pig ; Canada, puddled ; Bu^sia and Ital j, 

bar ; India and Germany, angle ; Cliina, Lolt and rod ; 

L BasBio, rail and tie-rod^, with wheele and axles ; Argeii- 

L tme Bepublic, railroad ; Germany, elieele &a& ^"Wwia X 

tl., _:_ 
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^^H Cnitod States, tin plates : AoHtralia, galvanized ; India 
^^^H ud America, hoopa; Australia, wire; Sweden and 
^^^H Norway, anclion and chatus; Gormaoy, tubes and 
^^H pi]>OB ; Anetralia, nails. 

^^^H The principal societies belonging to the iron trade 
^^^B we the National Amalgamated Association of Iron, 
^^B Stool, Till, and Blast Fomaco Workers, ivith bead 
^^^H quarters at Darlington : tho National Association of 
^^P Blast Furnace-men, Stockton-on-Tees; and the Iron- 
^^H founders' Society of England, Ireland, and Wales. 
f This latter started in 1850, with 4073 memberB, and 
has now over 12,000, with fmids in hand exoeeding 

1 50,000i. 

^^1 n. Stbel. 

^^^H Of late years the steel trade has very much developed 
^^^r in its proportions, owmg to the increased demand for 
ateel rails, which have been found to bo much more . 
durable than iron. The nnmber of workers employed, 
according to the Consus, was 5719; but the steel maun- 
faoture is so intimately linked with that of iron, that 
very many would be possibly returned in the one, who 
worked in the other; added to which, a good many 
more steel works have been opened aince 1871. TlWi 
relative ages of the workers were : 


S- 1 10- 


,. , ,^ 1 ..- 1 ,. , .. 1 .. U 1 » 1 


: 250 


848 ' 945 1617 1116 578 255 | 87 22 ■ 


Sheffield is the principal hoBd-qiiartors of tho manu- 
facture ; hut many large iron lirras have been gradually 
^^H adtiing it to their ironworks, and wq uqw &id Bessemer 
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oonvertoFS at Ebbw Vale and Dowlais in South Wales, 
Crewe, Workington, Eotherham, Wednesbury, Liver- 
pool, Gorton, Bolton, Glasgow, Barrow, Camforth, &c., 
to the amoant, in 1874, of 21. 

The following are the average wages for 1876 of a 
Bessemer steel worker ; 

BeflBEnior converting depnrtment : 

Leading men 7s. 6if. to 8s. per day. 

Labonrcra is, „ 

Hammer-men : 

Ordinary 5s, Gd. „ , 

(Leading men are contractors.) 

Leodingmen 129. ,, 

Ordinary 8a. „ 

BaUere: 

Leading men IOj. „ 

Ordinary 4.», 9if. „ 

BbU flnisbera : 

General liibourere 39. 6il. io 3s. 9il. „ 

Boyfl Is. 6i/. to 2s. 6i/. „ 

Steel making by the cementation process is carried 
on almost entirely at ShefSelil. bat the Bessemer pro- 
oeaa has very largely superseded it. Mr. Mattieu 
Williams has given so graphic a description of the 
beauties of the latter, that I need only refer to his 
article on Steel." The work reijuiros vory much the 
same class of operatives as does the iron trade, although 
in certain of the operations, perhaps, tiie heat to 
which the workmen are exposed is more intense. Boys 
are largely emi>loyed, ospQcially in the cementa- 
tion process: and Mr. White, in his Report to the 
Ohildion's Employment Commission, c8>U.&dL s.\^£)Q.^A.<Ia. 
'British Manufaclnring ludufitiiea.' 
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to the objiictionitble work-plocoe, or " ceUarB," benesth 
the famacee and beloir the level of the groaad, in wliicll 
the boys passed most of their time, haviag the melt- 
iog pots immediHtely oyer their heftde. The " toniB 
in this class of molting ore regulated by the pots, 
which become so worn out by tha heat, that they caimot 
bo used for more tliao three rounds witliont loss &om 
the waste of metal ; and these rounds are nsaally i 
plotod within the twelve hours. Boys are also 
ployed in " firing," viz. standing in front of the fnmaee, 
from which tbw toko out large bars of ateel, used for 
springs, and hand them to a man, who cuts them by a 
machine ; in " pulling down," or dragging the hot iron 
from the rollers with tongs ; working clay for pot lids: 
" holding np" the doors through which the hot metal 
is drawn out, &c. The following table gives an idea of 
the weekly earnings of this class of workmen : 



(Junvertor 

Mell«T 

Pullet out 

Lighterup 

Forge-iuBn and tiltor , . 
Lifter np (bay) . . 
■Armour-plate laboorer 
Bod-iollec . . 
Bod fumace-mim 
Spring-fitter 
BnoGt-roller . . 
bheot fumBce-man 
Teemer .. .. 
Wire-drawer 
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The " tilters " arc tho luea who Ijammer Iho steel 
into rods and bars as required ; while the " teemcrs " 
empty the cracible steel, while in a liquid state, into 
the ingot mouldB. Wages at the present time have 
shared the general dejiression ; hnt, apropos of this, it 
Bhould be mentioned that a Tery important change was 
made, in 1874, nt Sir John Brown and Company's 
(Limited) works at Sheffield, by an inerease in the honrs 
of labonr for the men, viz. the extension from fifty- 
four to fifty-nine. This was only following the example 
of the Belgians, where all the operatives work ten hours 
a day. The following is a table of the exports of 
tmwtviigld steel since 1870, principally to the United 
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In 1875 the exports were as follows : 



Steel, Pftet in ingots 
biir, ofullkinilE 
BhMta .. .. 
miiuufaclures 



26,727 
3.023 

ii,02(j I a-n',!^* 




5C bhitisii masufacturisg isdustriex ■ 

tbo United StatoB taking moat of the T>ar and sheeta, 
and BusBia the manufactured steel. 

ni. CoppM. 

many, and it ie one that is more localized than that of 
iron. By far the largoBt portion of the copper ore, 

whether raised in England or imported from Sonfli 
America, Australia, or elsewhere, ie brought to Qlamor- 
ganahiro and Caenuarthenshiro, where in the towns of 
SwanBoa, Neath, Briton Ferry, Port Talbot, AberaTOn, 
and Llanelly, copper smelting has been established 

shire (Sutton and Havenhoad, near St. Helens) is the 
only other eentro of this industry. In 1871 the copper 
manufacture employed 328!), viz. : 


5- 


10- 


ir^ 1 2^ 1 2^ 1 3^ 1 ,^ 6^ 1 65- 1 lb 1 




151 


404 


414 TT2 GS9 i 4G4 STG !)4 J 2a ■ 


There were also 160 females, out of which 61 were 

Eeturns of 1871. Those mills wore located, to the 
number of twenty-four, in the counties of Anglesea, 
Caermarthea, Glamorgan, Stafford, Surrey, Worcester, 
and Northumberland. 

are those of calcining, molting, roasting (so as to obtain 
the metallic copper free from impurities), refining, and 
poling, the object of the latter being to convert the 
blister copper into a marketaAjlQ ^nido.iA. Mr, J. A. 



H^raSups, however, has bo lucidly and fully dosoribed 
these yttrious operfttions, together with the estraction 
of copper of low produeo by the wet proceBS,* that I 
need not dwell further upon them. 

Copper smelting is a moio unhealthy occupation than 
iron smelting, owing to the amount of arsenic and sul- 
pharons acid evolved, particularly during the calcining 
stages ; and in tliis respect Curnish are worse than 
foreign orea, as they contain more of these impurities. 
Those who have ever travelled through a copper- 
smelting district will not easily forget it, for, inde- 
pendently (if the peculiarly white appearance of the 
smoke, so characteristic of copper, the whole neigh- 
bourhood feels its efiects. For milea around Swansea 
" the country is entirely denuded of vegetation, while 
the Till! sides have not a falado of grass upon them, 
but are converted into a mass of detritus of gravel and 
Btono."t Not only are plants and trees scathed and 
killed by the sulphurous acid, which, the moment that 
it meets mth damp, becomes converted into sulphuric 
acid, but the very cattle and horses feeding thioagb- 
oat the district are affected with an inflammation of 
the periosteum, called by the Welsh formers effydrdod, 
which makes the bones brittle and the teeth to fall 
out The late Dr. Thomas Williams computed, that 
829,790 cubic feet of sulphuroua acid wore sent every 
week into the atmosphere from the capper works on 
the Tawe. This nuisance was worst during the use 
irf the old form of reverberating furnace ; but of late 

• "Britiali Maaiifaeturing IndualrieB.' 

tBeport of OomiiiiBBion to ini^mre Into lUmluiiiu '^wQisisa, 
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I years, great improvomcnt has been made in the airange- 
.meuts, by which the sulphurous acid is converted into 

I sulphuric, M'bich is condeneed in leaden chainbers. 

I Formsrly, too, fluor epar waa used as a flux ; and the 

^ efibct of this waa to disengage fluoric acid, which 
has the property of dissolving glass, and made all 
tho window panes in the town rough, as though 
they had been ground. One would have thought that 
the workers and dwellers in so dense an atmosphere 
would have been pre-eminently unhealthy, but this is 
not so. The copper smelters themselves, it is true, 
sniffer much from bronchial affections, and the Begistror- 
Gcneral states that from 20 years and upwards they 
experieuce a mortality somowhat above the average, 
while from 55 to 75 the death-rate is much higher 
than among the workera of brass and iron. The dif- 
ference in the rate of mortality is thus put : 



^^^^H The families of copper workers who live in the thick ] 
^^^^V of the smoke are usually healthy and remarkably ' 
^^^^H free from epidemics ; and Dr. 'Williams advanced a ] 
^^^^^tbeoij, that the superior potency oi ftio no^-jct sonata I 
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so- 
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&>pper .. .. 


■451 

■41S 
■380 


1-005 
■7G1 
■679 


1-098 
■820 
■872 


1'^ 

i-ira 
i-aw 
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BV. 


M- 
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Copper .. .. 
Irou .. .. 
BrasB .. .. 


2-017 
2-03S 
1836 


5-426 
3-003 
3-900 


11063 

8 -350 
6-i)38 


1S-04S 
23-628 

17-785 
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iSeA any germs of spreading diseases, and thus oh- 
taioed for the inhabitants a comparative immunity 
from them. The occupation in copper mills is much 
more healthy than in the smelting works, as all tho 
impurities have been pretty well burnt out in the latter 
The work is very similar to that of iron mills, and 
ConBiBts principally of rolling into sheets and rods. 
Boya are employed oa the rolls; also in picking up 
scraps £rom the shears, and drying tho sheets after 
being " pickled." 

The weekly earnings in copper works in Lancashire 




FnTDaco-men are paid by the weight per charge, 
and refining men, by tho ton of copper laded. 
Our esporta for the last five years were : 



1870 
1871 

1872 
1873 
187* 



Unwioughl, 


Wro»ghL 


Valns. 








213,421 


309,861 


2,024,151 


283,493 


247,891 


2,092,802 


ta3.604 


186,840 


2,385,173 


259,187 


209,448 


2,297,313 


214,031 


211,127 


1,997,511 


221,794 


235, «1 


\ 'l,\^i,ftW 



lO imiTIsn MASUFACTUBING IXDmTRIES. 
lu 1875 tlie exports were; 





ningoto 


or«L.b8 .. .. 


c... 


V^„. 


Coppw. 


222,873 

1,461 

277,5*7 

233,828 


980,15* 


Yeirow metal for 
Copper, imught, 


Ii«.thitig ,. .. 
SQndriea .. ., 


1,084,739 
l,l«3,287 



Our chief customers were, for ingots, GermAnf, 
Frajice, &n<I Holland ; for coin, the Strtuts Settle' 
ments ; for yollovr metal, India and Italy ; and for 
wrought sundries, Kusaa and Turkey. 

The average price of best-selected copper in the 
London market for 1871 was 891. 12s. per ton. 

IV. Lead. 

In the lead manufiictore (1871) 2874 were employed, 
of whom 761 were under, and 2113 above twenty years. 
There were also 54S females, of whom the majority 
were between fifteen and twenty. The proceas of lead 
smelting is cairiod on very locally and to no great 
extent in this country, tlio works beijig principally 
found in the vicinity of the mines, as at Alston, in 
Cumberland {where Mr. Beaumont's mines are situated), 
on the Tyne westward of Newcastle, BagiUt in Flint- 
shire, Wanlock Head in Lanarkshire, &c. Ah they 
are on a much more limited scale than copper works, 
the injury done to the neighbourhood by destroying 
vegetation ia comparatively slight ; but as the same 
add (sulphoroiui) is evolved, it is obvious that the 
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Bome elements of miBchief are there. Great clifficulty 
hfts been met with in endeaTouring to condense the 
fonioe, although the evils of the lend smoke were 
mitigated by the introdnction of a long chimney, first 
suggested by Bishop Watson,* Lead smelting, how- 
ever, IS not by any means so injurious a trade as many 
others in which lead is need as white lead or as a salt, 
as, for instance, in pottery aud painting. 

The imports and esports of pig and sheet lead were: 





1870 
1871 
1872 
1873 
IR7i 
1875 


Imports. 


ap^rk. 






58,63+ 
65.167 
70.069 
60,303 
62.217 
79,829 


44! 489 
44,313 
33,010 
36,353 
35,505 




and in 1875 : 






To«,. 1 


Value. 


„ pipiQ 




24 '71 




sheet „ 
and tuUn 


:: :;} 




...127 


282,541 



Bnssia took the lion's shai'e of the pig, and Australia 
of the remainder. Of the imports, most of the oro 
comes from Italy ; of the pig and sheet, from Spain ; 
of the manufactured, from Holland. 
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V. TiK AND Tin Plate. 

A larger body of operatives is employed in the tm 
than in the lead mannfactnre, no less than 6141, of 
whom 2436 were under, and 3705 above twenty years, 
together with 932 females, of whom most are between 
fifteen and twenty years of age. Tin smelting works 
are almost entirely located in CJomwall, the processes 
(which have been well described by Mr. Walter 
Graham in his article on Tin*) consisting of roasting, to 
free it from sulphur and arsenic (the latter being con- 
densed), washing, reducing intp blocks or ingots, and 
refining for the market. I have not been able to 
ascertain how many of the numbers given above are 
employed in smelting; but they cannot form a very 
large proportion, the remainder being occupied in the 
preparation of tin for its various applications in manu- 
facture, such as piping, tinfoil, &c., and also in tin- 
plate works, where the process consists in coating 
iron plates with tin. This, indeed, is one of our most 
important metal trades, not only employing a great 
many persons in preparing the plates, but still more, 
viz. : 





Total. 


Under 20. 


Above 20. 


Males 

Females 


16,441 
1,883 


3,705 
1,0G9 


12,736 
813 



in the various crafts coming under the head of tin-plate 
working. The principal seat of the tin-plate trade (not 
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tinplate working) is South Wales ajid Monmouth- 
eliire, and, in & leea degree, North Wales, Worcester- 
shire, and Staffordshire, oue of the requirements being 
the proximity of coal and iron. The operations are : 
placing the irou plates in a bath of muriatic acid, and 
then in an oven to freo them from oxidation, passing 
them through rollers, and nest through a hot bran 
bath, pickling them in sulphurio acid, scouring, dipping 
in grease and hot tin, dry branniug, rolling with hards, 
and, finally, sorting and packing in peculiarly ehaped 
boses holding from 100 to 450. Girls aud boys are 
largely etapioyed in tinning, cleaning with bran, 
Borting and packing, occupations not iuvolving much 
physical strfngth. 

The wages are usually paid by the bos: a skilled 
workman (1876J generally getting Zd., SJrf,, and id. 
per box, on an average prodoctioa of twenty-five boxes 
per day. 

In 1874 the production was of 



Tin and teme plates . 
Bkek plates 



I, ley, 8 






Teme plates are plates coated with a mixture of lead 
and tin, about two-thirds of the former to one-third of 
the latter. Black plates are tbo sheets of irou bel'oro 
they ore tinned. Tin plates are usually divided into 
two qualities, viz. cuke and charcoal, the former pro- 
duced fiwni bar iron made by puddling pig irun in tbo 
ordinary pudilliug funiacc, the latter firom bar iron 
L made by melting pig in the charcoal fineries. 
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platoB goes to the United Stetoe, which took in 1875 
90,618 touB. 

Tho exports, principally to tho Uniteil States, France 
And Australia, were ; 





Cli. 


Vjlut 






1870 


i.sjw.om 


2,3(12.872 




2,»it2.1I6 








3,812.744 






3,963,042 






3,714,810 


1S75 




3.691.3«2, 



Hnnt ' 



Tin-plate workers are bo scattered thronghout Great 
Britain, that they are to be found in every town of any 
size. At the same time, Birmingham turns out the 
bulk of tho middle- class goods, while Wolverhampton 
devotes itself to the more expensive stylos, and Dudley 
to tho oommonoet and choapoBt. The cJoases of work 
are two : 1. tho mauufccturing ; 2. japanning and 
finishing. The former comprises the oporattona of 
working the plates, stamping, spinning, wheeling, and 
enamelling. The " stamping " is now used for raising 
articles which were formerly raised by hammers. 
" Wheeling " is employed in the production of the best 
turned goods, such as dieh-covers, &c. The perBone 
occupied in these proceBSos are nearly all skilled 
workers, though boys find work as under-hands in 
making cheaper goods, Buch as candlesticks. In the 
latter category, that of japanning and polishing, a large 
number of women and girls are employed. Tho work 
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is not nnhealtliy, though it is carried on in roomH at a 
high temperatnre, for the purpose of drying the vaniiMh 
as soon as possible, and frequently full of the inuum of 
spirit, tar, and turpentine. Enamelling, on the other 
hand, is somewhat injurious, particularly when hiad 
is used as an ingredient 
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lion-niouLetB 
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Coro-maltcra.. .. 


.. 3j 






SmitLs 
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Strikers 


.. 2s 


Furonce-aiBn 


.. ii 



Iron foimdriea como under the Factory Eiteneion 
Act nf 1867, except in casoa where nut more than five 
perBoiiB are employofl, these latter being under the 
Workshops Act. The hours of hiboiir are fifty-fonr 
per week, tiz. nine hours a day, from 6 a.m. to 5 TX. 
Boys nmy be employed aa half-timers at nine years 
old, but not at night under tiiiiteen. Women oeoa- 
aionally find occnpation afi makers of cores, which Bie 
pieces of well-baked sand, for the purpose of filling 
np the holes or hollows in castings. It was incident- 
ally mentioned by a witness before the Factory Oom- 
missiou of 1875, that many very young childreu 
were in the habit of collecting horse-dung in the 
streets and roads to be used in moulding.* 

Brasg-foandiiig and brass-work generally, give em- 
ployment to a large body, viz. 20,983 males and 3905 
females (1871), including lacquerers, burnisherH, And 
others in the trade. The respective ages of the maJes 
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which shows how krge a proportion consists of jonng 
lads. Among the females, too, tho same charncttiristic of 
juvenile labour is observed. Probably tbtro is no trade 
so compretensiTo as that of tho bi'aziers, or one which 
inclndes so many subsidiary occupations, such as brass- 
foonding, cabinet, bell, and general braes-foundry, 
plnmbers' and stamped braas-fouiidry, rolled brass, 
wire, sheathing, tubes, lamps, gas-fitting, &c., in au 
almost endless catalogue of artiules. It would be 
impossible in the limited space at my cominand to 
enter into all these eubdivisions of labour ; nor, in- 
deed, would it be necessary, for they are all subject 
to the same sanitary and social conditions, and my 
object is to show how the main gionps of industriee 
are affected by these conditions. 

The chief process in ordinary brass casting consists 
in melting the metals, copper, zinc, lend, or what^yer 
they may be, in a specially prepared crucible, and 
pouring them into moulds or ingots. This is the most 
nnliealtby stage of brass-founding. Fumes of oxide of 
zinc are given oS, filling the atmosphere with a fine 
white powder, and producing what is known in the 
trade as " brass ague." Dr. Bichardson says, that these 
fames give rise to choleraic disease, severe cramps, and 
sickness ; * and all these symptoms are naturally aggra- 
vated, when the casting-house is small and ill-ventilated, 
which it too often is. As a rule, brass castors seldom 
last longer than between forty and fifty. If the caster 
is a prudent man, he ties a handkerchief over his mouth 
and nose, and thus saves himself as much as possible 
from contact with the zinc. Buys are emp\o^ai \ii- ^na 
'Society of Arte Journal,' 18ia. 
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castors* shops, boing usually hired and paid by the 
caster ; but they are in larger numbers in the finishing 
shops, where they file brass (not the most wholesome 
occupation), and do other odd jobs. The women work 
at lacquering, burnishing, polishing, and wrapping up ; 
aud, of late, an opening has been found for them in 
tui'uing the brass in a lathe. The average weekly 
earnings are : 

Castord 40s. 

Moulders 36s. to 40s. 

Fitters 26s. „ 32s. 

Chasers 30s. „ 40s. 

Millers and drawers 30s. „ 45s. 

Pattern makers j 

Modellers | 30s. „ 100s. 

Designers I 

Labourers 18s. 

" Bronzing and lacquering, or dipping and lacquering, 
are usually charged at about 6d per square foot of 
surface ; burnishing, by time." 

The Kegistrar-General's Keport for 1871 states that 
267 males occupied in the brass trade died during that 
year, viz. : 



10- 15- 



20 



20- 



30 



25- 



35- 45- 



44 



46 I 45 



55- 



37 



65- 



29 



76 



15 



But on referring to the comparative table (p. 68), it 
will he seen that the brass manufacture is healthier 
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I tiiui that of iron, save between twenty-five and forty- 
five, when the mortality is rather in excess. 

The exports of broae for the last five years (not 
indading ordnance) were : 



1872 

1873 
1874 
1S75 



377,355 
500,720 
659,975 
492,869 



Our principal customers are Germany and Holland. 

n. Nails and Chaihs. 
The nest division of labour to which I shall refer, is 
not only very important nmnerically, but boa been the 
subject of considerable attention of late at the hands 
of the factory inspectors and the public generally. It 
is that of the nail and chain trades, the area of whioh, 
thongh limited, is filled to overflowing with operatives, 
aud contains more typical ebariLcteristics (though un- 
happily not of an enviable kind) than any other trade in 
Great Britain. According to the Census, the numbers 
of these workpeople were : 
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and the nwpoctive ages (of the nailere) : 



1 





J. 


10- 


.^ 1 ,^ 


^ 


Malt» .. .. 


28 
S2 


1076 
1176 


1420 
2445 


122d 
1740 


2US 
20*8 




u- 


.s- 


fi- 


.^ 


n 


Halea ,. .. 
Females .. 


211S 
1446 


1847 

1055 


1425 
583 


783 
261 


282 

78 



There ie certiiinly no trade (except teitilea) which 
ehons Buch a prepuudsratice of feinBle labonr — the 
more BurpriBing, ab the work is nut one that iB suitable 
for women. Herein lies the Bocret of the disgracefal 
social conditions, which prevail in that section of the 
Black couatrj where nailers congregate. One would 
naturally have thought that a nail trade would be foimd, 
wherever there was coal and iron ; but it is not so. It 
is limited to that portion of the South Staffordshiie 
and Worcestershire coalfield which boi'dcrs Stourbridge, 
Dudley, Cradloy, the Lye, Kowley, and Halesoweu, 
while a smaller detachment is found near BroniB- 
grove, and also at Belper, in Derbyshire, Everything 
in the former district, which naturally abounds in 
scenic beauty, is devoted to nail making, the villages, 
which are all continuous, being full of little nail and 
chain shops, so full, that the Sub-inspector of Factories, 
in his report for 187i, says, that whilst he had visited 
2000, he had not then, within his year of office, though 
residing among them, seen one-fourth of them. " These 
ibops are not only aide by side for attceU \«%(AWY,birt 
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hearths are also ia tlie bonees of the people, and the 
hammers are clinking hour by hour with scarcely any 
intermission. Men or women are maeterB or mistresses 
of the shops. The moa manufacture the heavier, and 
the women the lighter chains, whilst the children are 

the bellows blowers Tho workors are divided 

into three classes, viz. the ' huuilreds,' i. e. those who 
are making the large class of nails or spikes ; the 
' thonsaodR,' thogo who make the Bmaller class, which 
two bodies were once united in order to ameliorate 
their position, but are now separated ; and the horB»- 
nail makers, who stand aloof from both, and form a 
separate branch of the trade. The peculiarity of the 
horse-nailers is, that they have kept out of their branch 
all women, with one solitary exception." * The late 
Mr. Aitken, in his interesting article on Nails,t teUs as 
of the numbers and varieties which are made — rose, 
clasp, Flemish, clout, sacking, slute, tray, saddle, bradfi, 
Kent and Esses hurdle, gate, pipe, plate, scupper, mop, 
hob, sparrables, tips, clenchers, tenter-hooks, &o. 

The great evil of tho trade appears to be the 
"middleman," or "fogger" system, the nailers rarely 
working for themselves, but for the " nail master," 
who opens warehouses in the various districts, and 
gives out, on certain days, nail rods to be worked up 
daring the week. At the end of tho week the nailer 
brings bock tho made-up nails, and is then paid either 
in money or goods, the " fogger " taking care to prac- 
tise truck as much as he dare. " Individually, the 
work is carried on in small shops with iram two to ten 
• Factory Heporls, 1872-75. 
f 'Btitinh Manufacturing ladusttiea.' 
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hearths each, nnd these oi-e to be met with behind 
alraoBt every cottage. Each hand hires his or her own 
hearth or ' etanding.' and is in no way responsible to 
anyone, provided the rent is paid." Here, then, is one 
oircninatanco which makes nailing bo unlike other 
tradeB, that in consequence of the operatives being all 
ont-wotkers, no control can be eiercised by the maetms. 
Another is, that women are bo largely employed in the 
trade. The process certainly is simple enough, but it is 
one in which Vnlcan would never have allowed Venna 
to share. Apairof bellows, anvils, hammer, a "bolster" 
through which to drop the prolonged spike, or an 
** Oliver," a kind of heavy hammer worked by a treadle, 
form the plant. In chain making, the oliver is used for 
welding the links together, and its weight is in pro- 
portion to tho size of the links. There rejilly appears 
to be no reason why women should have been so 
largely brought up to tho nail trade ; bat it was bo, a 
hundred and forty years ago, when Huttou mads his 
journey northwards, and therefore tradition and custom 
have perpetnated a very nndesbable state of things. 
The worst part of the system seems to be, that the 
women are really doing tho work of men, while the 
men themselves are practically living a life of idle- 
ness, often avowedly marrying a wife who is a clever 
nailer, in order that she might maintain him in his 
drunkenness and profligacy. When the men do work, 
it is by fits and starts, the first half of tho week being 
generally wasted in holiday making. Another great 
evil is the middleman, who is the godfather of the im- 
provident, viz. seven-tenths of the whole populatic%H 
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^^^mig the nails at a cheap rate from the workmen, 

^^^ng them at an advance to the nail masters, and 

^^^PSg BTory advantage that he can, in the way of small 

■ eheatings. In a district character! zeil hy sueh indna- 

triftl features, it is no wonder that the inhabitants are 

rough and ill-mannered, and that sanitary and cdaca- 

tional improvement is as yet at a very low ehb. To 

Bupervise the working of the WorkehojiB Act here 

is a heavy and dispiriting task, nlthtmgh it is sotiB- 

fiictory to know that even so far, decided benefit has 

accrued. 

Another marked feature in the trade is the extensive , 
employment of juvenile labour. Children, frequently 
very young ones, are the bellows blowers of the family 
hearth, and although for the first half of the week, 
when the father is idle, there is a corresponding idle- 
neaa for the child, for the remainder of the week 
he has to work without ceasing from early morning 
until late at night, in fact as long as the nailer him- 
self works, producing not only physical but mental 
deterioration. This evil, however, is being gradually 
ddolt with undor the firm hand of inspeetion. 

Looking at the nail and chain trade in a sanitary 
point of view, there is nothing in it to make it 
onhealthy, save the imeleanly habits of the workers 
and the prevailing drunkenness. The deaths in the 
Begiatrar-General's tables for 1871 were as follows : 
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The wages of tlieso districts are very flactoating, 
dopeading as tbey do on so maoj cauBex; encli as the 
Btate of the iron and cnal trades, the price of materials, 
i. e. rod iron for the nail matdiig, and " 
the firing, the irregulaj hours of work, and the dis- 
honeety of the middlemen. A woman (in 1875) 
working ten Loutb a day gets about Be., though if she 
had taken the work to an honest master, she vo)^ 
perhaps have received 12s. Out of this she has to 
pay 2s. for " breeze," and Is. for the hire of the Btall, 
with perhaps Is. Gd. for a nurse for her baby. On the 
other hand, a good anchor maker (male) can make 
50s. to 60s. per week. As & rule, it may he stated 
that nail makers earn &om 12s. to 10s, per yr^ek, 
women 6». to 8s., children Ss. to 5s. That the latter 
deserve their eamiuge is shown by a remark of Mr, 
Aitken, " that at the ago of ten or twelve they an 
expected to make their ' stint ' of 1000 nails per day." 

Hitherto I have been speaking of the hand-wrought 
nail maker. The introduction of machinery has dealt ll 
heaviest blow that the trade could possibly have received,. 
and as cut nails are rapidly increasing in demand, it ie 
probable that the hand trade will gradually dwindle 
away. The great difference between the two, i 
industrial point of view, is that the cut or patent nail 
trade is a factory system nnder strict control, and con- 
sequently assumes a very superior aspect in all points. 
The operations carried on are partly those of an iron 
rolling mill, with B]>eoial machines for cutting the 
nails, but as thoy have been so well described by Mr. 
Aitken, I need not refer to themuow. Wolverhampton, 
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(he D68 works at Newport (Mon.), Leeds, and New- 
caetie are the priacijml seats of this trade at present, 
althougli doubtless other cut-nail factories will soon 
spring np. The wages are for 

Machine superintendents . . 25s. to 55a. pec week. 

Orclinarj wurkmen 17a. „ 253. „ 

Womeu and ^'irls 7a. 6d. to I5s. „ 

In 1875, 17,106 tons of nails, screws, and rivets were 
exported, of the thIho of 528,3211., the principal 
purchasers being Australia, Bengal, British North 
America, and the West Indies. 



in. Looks. 
Thfi locksmith's trade is even more localized than 
the nailer's, for it is almost eatirely confined to South 
Staffordshire, in tho neighbonrhoods of Wolverhamp- 
ton, Willenhall, Walsall, and Wednesfield, where it has 
flourished since tho seyenteenth century. The Census 
tables givo tho numbers (including bell hanging) as 
7154, of whom at least 5000 are to be found in tho 
district named. The ages were : 



,- 


Id- 1 16- 20- 36- 1 3i- «- 6S- S5- i U 


' 


482 1 1100 1 915 j 1504 1072 [ 949 1 637 1 317 I 130 




Id 1811 the numbers in this trade were 5521 ; in 

1851,6423; in 1871, 7154. 
The localization of tho trade, as a trade, ia Bmgo.- 
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larlj carried out, even to the minute subdivisions of 
the manufacture ; for, as Mr. Aitken tells us,* " Wol- 
verhampton is celebrated for its tin, cabinet, levered 
rim, mortise, and fine plates, Willenhall for warded 
rim, dead, drawback, and pad ; Walsall and Bloxwich 
for iron pad and cabinet ; Brewood for its fine plate," 
Probably there is no trade in England which shows 
such curious arrangements. 

Like nail making, the lock manufacture is not carried 
on very much in factories, but more commonly is in 
the hands of a number of " little masters," who have 
scarcely any capital, and make locks from hand to 
mouth. The apprentice system, which was formerly 
much acted on in the trade, has been rather dying out 
of late years, although juvenile labour is still much in 
request. Children are occupied in blowing bellows, 
filing locks, and drilling the pipes of keys. There is 
nothing necessarily unhealthy in this employment, 
except that the metal has to be placed in a vice, which 
is usually too high for the children to work at, except 
by standing on some pedestal. This constrained atti- 
tude (and doubtless the long hours of work prevalent 
in those days) was shown by Mr. Home to lead to dis- 
placement of the right shoulder-blade, and the bending 
of the right leg inwards towards the knee. Most of 
the "little masters" employ some six or eight men 
and boys, the latter earning from 2s. 6d. to 3«. ^d. per 
week. The lock trade has been hitherto looked upon 
as a badly paid one, arising, no doubt, from the im- 
^ * * British Manufacturing Industries.' 



LOCKS. 79 

mense competitloti snd tbe ridiculoiiBly low prices at 
which Bome of the commoneBt locks can be madG, viz. 
6i<!. per dozen. The small maetere obtain what they 
can from the lock factors, and pay varioue eunia to the 
helps. Journeymen in Wolverhampton and Willenhall 
get the highest wage, viz. 25s. to 40»., the best locka 
being made in these localities, and the greatest nomber 
of employers and employed being at Willenhall, In 
Walsall and BloKwich wages average 18g. to SOs. ; in 
Wednesfield, ISs. to 25g. ; in Brewood {wheie plate 
looks are made), 18s. to 28b. The females engaged 
in the lock trade are few in number, and are princi- 
pally employed iu wrapping ap. Indoor apprentices 
hftTe no wages, but are allowed by their masters to 
earn one or two shillings a week by working over 
the regular " stint." In lock factoiies, where skilled 
labonr is in request, the wages are much higher, and 
U6 given in the Factory Beturns for 1871 as follows : 

Fitters 30j. to70j. 

FirsUclasa mechanii^a 42s, „ S3i. 

libtiutere ISs. ., 35s. 

Boja and youtha ^- „ 139. 

Womim working autcmatio maobmea Ss. „ 1 3s. 

ThiB table is quoted as an exceptional case. 

It is satisfactory to learn that locksmiths are for 
above nailers, and indeed above many of the Blaek- 
oonntry operatives, in physical and moral improvement. 
It is mentioned by Mr. Tyldesley (writing in 1860) 
that " in one lock faotory, which may be taken as a fair 
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example of the othcra in tte district, 70 per cent, of i 
tto artieans are members of friendly societies, 60 per 
cent, can read and write, 15 per cent, are membera of 
a mechanics' institute, 10 per cent, have acconnta with 
the poet-ofGce sayingH banli, and 5 per cent, aj-e owners 
of the freehold cottages in which they live." 

^H IT. Cdtliby. 
^^^f In whatever light our cutlery mannfactnres are re- 
1 garded, whether from their extent, variety, and import- 
ance, or the immenflo numbers of people engaged in 
the trade, there is a deep interest attached to the eabject 
Next to that of iron and steel, which of conrsB is its 
basis and intimately connected with it, it is the staple 
trade of the very liirge population which inhabits 
ShefBeld and b euusidurahle iirea otonnd it, extending 
even into Derbyshire; and though cutlery, strictly 
speaking, forma only an integral portion of the occn- 
pations, I shall group with it the kindred trades of fil^ 
saw, tool, fork, and scissors grinding. The nnmbeiB 
engaged in these trades were (1871): 




Cutlery 

ToolB 

Files 

Bans 

SciaaoTB 

Snrgioal ioatriinients .. 


M,k. 


Fea.1,. 




17,066 
7,453 
7,980 
1,H30 
1,065 
1,004 


837 
174 

i,oai 

376 


3C,.19M 


2,408 


^^^H^^^^ 
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The ages of the mtile workers were aa follows : 



The Factory Eeturna of 1871 show, how Sheffield 
ftbeorbs the major part of this population. 
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Thia of couree is bat a small portion of the borough 
of Sheffield population, which iu 1875 Lad amoimted 
to 267,881 persona. Nor does the previous table 
imply that there are no other main industries, for, as 
we have seen, Shef&cld is the principal head-quarters of 
the steel trade, to which must be added blast furnaces, 
fooudries, machine shops, brass finishing, Britannia 
metal and electroplate, crinoline making, besides the 
numerous trades which go to make up a largo town. 
We must also remember that the borough boundaries 
do not take iu tho extensive country districts around, 
whers indeed the greater part of the work, as regards 
grinding, is carried on, partly, as. we shall sec, from 
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oconomy of rent, and partly from (ocilitiee of water- 
|)otror. I will first of all deal with tlie grinders, their 
mspoctivo occQpatiuiiB being again subdivided into the 
grinding of forke, spring knives, razors, Rciseors, table 
knives, odgo tools, sans, surgical inetruments, filea, 
and sicklee. All these are distinct branches, although 
they are all more or loss characterized hj tiie santB 
sanitary and physical conditions. 

Cutlery, in Sheffield parlunce, means the handling, 
making up, and finishing the knives, razors, scisaors, 
&c., in bone, ivory, and wood. 

Grinding, whatever may be the olase, is carried on 
nsually in premises called " wheels," eidnsively do* 
voted to it, although it is also found in factories where 
other prooessea oro performed. The wheels nay be 
public, i, c, let out by various owners to grindera who 
pay rent ; or private, on the premises of the mannfao- 
turor, who sublets them to his own workmen. The 
wheel is divided into " hulls " or workrooms ; each of 
which, in its turn, contains so many "troughs" or 
individual workplaces. The process of grinding may 
bo defined as the shaping of the metal, hy cutting it on 
a revolving stone, and for this purpose the workman 
aits on a broad horsiug, tho wheel revolving in &Qnt H 
him, BO that be has to carve his body forward, with bis 
head downwards. There are also " smoothing " opera- 
tions, such as glazing on a wheel covered with emery, 
or polishing on a wheel with crooua powder, all of 
which are carried on in the same work-place. The 
mill-atone revolves at great speed by steam power, and 
is a frequent source of accident, for it sometimes flies, 
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owing to a flaw in it or the too great velocity of the 
speed, especially if the etone happens to be fixud on its 
axle in a careless manner, as is not unfrequentlj the 
case. When sucli an accident happens, the risk of the 
grinder being struck is very great. This, however, is 
fortnitouB, and can be gaarded against ; hut the most 
common evil to which the grinder is subject, is the 
inhalation of the dnst produced in the work, and which, 
in past yoars and even now, is bo productive of respira- 
tory misohiof, that it is familiarly known as " grinder's 
disease " or " grinder's rot." Workmen in the crowded 
town ore more liable to this, than those who work 
theii wheels in the picturesque dingles and river val- 
leys for which the neighbourhood of Sheffield is 
&moiiB, for the reason that, room being valuable, the 
wheels are smaller and worse ventilated than those in 
the country. The eoneequenues of this disease osed to 
be very serious, for grinders seldom lived above forty, 
and many began to go off work as early as twenty-five. 
Thirty years ago it was ascertained that amongst the 
razor- grinders, 749 out of 1000 died under forty years ; 
and in 1857 a table was drawn np by Dr. Hall, which 
showed that the average age at death of fork grinders 
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There are two kinds of grinding, wet and dry ; the 
former of which, as is natural, is far more healthy 
than the latter. Unhappily, it is only one section of 
the trade, viz, the file cutters who use wot grinding. 

•3.1 
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Furk grinding is generally couBidored the most mi' 
healthy of all; and no wonder, when we are told 
" that forks of average kind lose about one-fonrth of 
their weight, all in dry dust. A dozen razors of two 
kinds are respectively reduced by dry grinding from 
2 lb. to 1 lb. 10 oz., and from 2 lb. 4 oz. to 1 lb. 15 az. 
The dust of metal, i.e. cast iron, used for cheap forka 
and seisBors, ia usually considefed more pernicious 
than that of steel." ' File ontting has another evil 
besides the stooping positioD, viz. the absorption into 
the system of the load upon which the hie is cut, 
which produces lead poisoning and colic. 

With a trade presenting such notoriously unhealthy 
aspects, it was natural that much attention ehonld have 
been directed towards the alleviation of its ills, and bov&- 
ral inquiries have h^ea held to that effect at difierent 
times, such ax those of Mr. Jeliuger Symons in 1841, 
Dr. Grecnhow in 1860, and the Children's Employ- 
ment Commigsion in 1865. Dr. Qreenhow showed 
not only tho dangers of inhalation during grinding, 
but pointed out an additional source of danger when 
the stone was being " razed," an operation which con- 
sists in bringing the fresh stone into shape, while 
revolving, by means of a bar of steel. " Hacking," 
also, or roughing the surface with a pickase, also pro- 
duces groat elouds of dust of a peculiarly irritating 
nature. For years, various employers have advocated 
and tried the use of a fan, by which a strong ventilat- 
ing current was caused, and the greater part of the 
steel and stone dust blown away, instead of going down 
* Llbildien'B_£impIajmeDt ComiiiugiDQ, Fourth Report, 166fi. 



the grinder's throat. One would have thonght that 
the workmen would Lave welcomed auch an obvioua 
benefit ; but, on the contrary, it met with the very 
greatest opposition, partly on the score that the fim 
wonld entail stjiae expense (though very slight) in 
putting np, and partly from the very conservative 
objection to anything new, the men alleging that they 
were used to dying early, and that if the babit of long 
life was encouraged, the grinder's trade would be 
rained ! It can scarcely he imagined that such argu- 
ments could seriously be advanced in the latter part of 
the nineteenth century ; but so it was ; and even 
now, although public opinion bos gradaally converted 
the trade to using the fan, there arc still wheels 
to be fonnd destitute of this very necessary improve- 



Children and females are both employed in consi- 
derable numbers in some of the lighter work, and 
particularly in cutlery, such as spring-knife cutlery 
and table-knife bafting. The system of apprentice- 
ahip, which was formerly very common, has declined of 
late years, as has also the practice of over-work, thanks 
to the Workshops Act, which took cognizance of a vast 
number of small places of work. Previous to this, 
twelve to fourteen or siiteen hours per day was a com- 
mon thing, and especially on occasions like the " Bull 
week," before Ciiristraas, when everybody was consi- 
dered licensed to labour an indefinite period at a time, 
so OB to obtain money for the festivities of the season. 
Boys work a good deal at file cutting, which involves 
, long-continued exertion. " The datft tn'veQ. \>^ <^a!& 
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niiin, aesmning them ti) be correct, show that in a day 
of too good working hotirs, he nombera 46,000 strotiies, 
moat of thorn with a 7^ lb. hammer, thus lifting a 
weight of 142 tons. Boya use lighter hammerB, 
UBnallj from J lb. to 3 lb." 

Even now, though matters are very greatly im- 
proved, Dr. Griffith, the medical officer of health for 
Sheffield, informs us " that the bulk of deaths referred 
to local diseases result from diseases of the respiratory 
organs ;"' and the Eegiatrar-General(1875) aaye that 
" tool, file, and saw makers have among them the 
grinders, who suffer so much from sharp [larticles of 
Btono and steel inhaled into the lungs ; their mortality 
is thus high, and at the ages of forty-five to sixty-five 
escBSsive." 

Table of tho mortality of males (1871) ; 
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The percentage of mortality in these trades, < 
pared with " all classes," is as foUows : 





46- i M- 1 fl=- « ■ 


AUdaeaeB .. 
Oatlery tradea 


l'S53 3 '215 
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By the Factory Estonaion Act of 18B7, and the 
Workshops Act 1867, Bpecial clauses were inserted, as 
to the compulHory adoption of a fan, should the inspec- 
tor see fit, in every factory or workshop where grind- 
ing, glazing, or polishing on a wheel went on, so that 
the young at all events are now saved irom this terrible 
tax upon health. 

The following are the ordinary (and very fluc- 
toflting) rates of weekly wages in these trades : 
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Strikers 
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„ single .. 
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Ontfers 

Hardeners 
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GrindeTB 
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Spring-knife catlerB 

Pen and pouket-blada grindeiB 
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Table-knife cntlora 
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Kazor ontlen 
Scisaore — 



Fm 



■gen 



Pilers.. 

Bnrf re and fluisbeia . . 

Grinders (gUziog) .. 

„ (polisliing) 
Dreisent (women) 
BotuiBhera (womei) ,. 

Sawmafcfita (day) .. 

(pieoO .. 
„ grinders 

„ handle makers . . 

WarehouHe-woineLi . . 



It sltonld bo mentioned that grmders have to find 
stones and tools, or else to pay rent for their " IniH," 
which will hftTO to bo deducted fi-om the eaminga, 
leaving from 45s. to 608. ScourerB and dressers are 
all young fomaliis, and are occupied in scouring the 
goods with Band-paper. 

When we come to look at Sheffield as the home of 
all these operators, we shall find that it is neither 
better nor worse than most of our large manufactnring 
towns. The visitor who sees the inhabitiunts after 
worting hours will not bo very favourably impressed, 
for the occupations being dirty and not over healthy 
ones for the most part, stamp themselves abundantly 
on the countenances and persons of the workers, Mr. 
JUoitdella, M.P., drew attention, too, to the great number 
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of dwarfed and crookbacked peTsone, arising from 
the confined and cramped positions in which bo many 
of them do their day's labour. The dwellings of the 
poor are many of them very wretched, hut an energetic 
Board of Health is fast improving them ; and the town 
itself is being gradually beautified with many hand- 
some public buildings. The United States consul, in a 
conununicatiou to his Government,* mentioned that the 
two besetting eins of the town were drunkenucsB and 
gambling, and Mr. Callis, in his article on Catlery,j' 
corroborates these unenriable traits in the Sheffield 
workmen. 

As regards trade societies, the following are the 
principal : 

PileamithH' Union .. nnmbers 3000 

Edgetool and WcHilahoar Grindera' Society ,, 250 

Bozor-blade Griniiera „ 200 

Sciawra Griudera „ 200 

Sheffield File-grinders , 300 

I will only very briefly allude to the momorable 
notoriety which Sheffield obtained some years ago in 
connection with trade outrages and " rattenings," of 
which the latter appears to be a mild form, and to be 
not unknown oven at the present day. No right- 
minded person can ever wish the perpetuation of ter- 
sm snch as this ; and it is to he hoped that, as time 
I on, it will be looked upon in its trne light, and 
held in abhorrence by every decent working man. 

; IB a fact pregnant with importance, that more 

■ Labour in Europe and America, 1875. 
t ' Britiah Manufactiiring IndnsttieB.' 
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Uion one Sheffioltl manufucturer has betaken lumsel^ 
with hiB knowledge, ideas, and energies, to America, 
whore he can obtain a field for his labours unfettered 

continues, Sheffield will no longer keep her place as 
the mistress of the cutlery trade. 

The following table shows the value of cutlery and 
hardware exported since 1867: 
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480,370 

4;l»,688 

497,427 

3,812.385 

4,006,385 


5,088.764 
4,938,537 
4,403.399 
4,265,451 


■ Cutler; Mlnne 1 in«t IBSS It wnsgruupeil nltli hanlnHe iu Ihe retnmi. 

The chief oonaumers in 1875 were, arranged accord- 
ing to order, AustraHa, America, BrazD, Germany, 
West Indies, South Africa, Chili, Argentine EepubUo. 

V. Pins ant Nbedlbs. 

Needles employ d. far larger number of people than do 
pins. The proportions to each trade were as follows : 
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PIXS AND NEEDLES. 
and the respective ages : 
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The localization of theee two trades is Terj marked. 
Fin iactories are found principally at Birmingham, 
and also at Duhlin, Strond, Warrington, Bristol, and 
Bedditch, whilo the chief i^eat of the noodle trade is 
Eedditeh, though Sheffield and Hathersage in Derby- 
shire also claim a share in tlie manufacture. For- 
merly a much larger number were employed in pin 
makiDg than at jiresent, for previous to 1824, it took 
fourteen persons to make a pin ; but by the production 
of the Wright pin machine in that year, the serricea 
of all but two or three were dispensed with, for 
this machine produced a x^erfect pin ; and even the 
pointing, which was formerly done by hand, is now 
mechanically performed. Children are occupied prin- 
cipally in sticking and sorting the pins, or looking 
after " the shaking barrel," i. e. the machine in which 
the pins are shaken. This is not a very healthy 
nipation, aa the metal dust from them is apt to 
It' inhaled, but in general there is a great improve- 
^t in the pin-maMng occupatioii&. lii '(^« (M. 
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pointing by band, e. great deal of dust was gi^an 
oS, Ijut hj the now method, it is caught in a box. 
It is extraordinary how simplified the process of pin 
making has become, one woman or girl being able 
to Guperintoiid at least four of the machines, while 
even sticking the pins in rows into cards is done 
by a machine. 

In needle grinding, a very considerable quButity 
of steel dust and sparka is given off, and this, if 
allowed to he inhaled, is prodnctive of very bad 
effects. Excellent means have, howevei', been adopted 
late years to obviate this ; one plan, used at 
HatLersage, being to cover the top of the stone with 
a, damp cloth, leaving only the few inches tm- 
oovered which the grinders require, while, at the 
bock of the stone, a wide-mouthed pipe at the top 
carries off must of the dust, which is sut^ked in by a 
powerful fan. The benefit rising to the grinders from 
this is enormous, and they are now as healthy as any 
other class of workmen, and, ntoreivver, are so persuaded 
of the value of the fan, that they will not work unless 
it is in use. It may be mentioned that Hathersage is 
.also the seat of the "hackle pin" trade, these being 
Bbarp steel wires used for combing flax. They are 
made precisely in the same way as needles. Bedditch 
ie, of course, the great emporium, not only of needles, 
but of fishing hooks and all sorts of tackle. A curious 
instance is mentioned ia Mr. Timmins' book on Bir- 
mingham trades," of the opposition to improvement, in 
the ease of a Kedditch manufacturer, who in 1840 
* ' Birmuigham and the IttLdlaudUarilwarH Districts, 
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peyived the practice of hardemng the needles in oil 
infitead of water, tlie effect being to prevent the 
needlee becoming crooicd. The operatives, however, 
became so alarmed at the prospect of needles being 
made which would last, that they mobbed the unfc/r- 
tunate man and drove him out of the place. 

Whereas pins caa be made by one or two hands, 
needles have to pass through about seventy, an in- 
structive example of subdivision of labour. 

The wages vary from 12s. to 40s. per week for men, 
8s. to 15h, for women, ami 1«. 6d. to Ss. for children. 
The latter are largely employed in hand worlt, viz. 
passing wires through the eyes of the needles, so as 
to fiioilitate the filing. The Redditch operatives are 
socially superior to those of other towns, and the 
factories are in general well looked after in all sani- 
tary and intellectual matters. But although the fac- 
tories in the Eedditch district are well arranged, there 
are a great number of small workshops where the 
ventilation is very bad, and the hours prescribed by 
the Factory Laws do not appear to be so strictly ob- 
served. The occupation, however, cannot now be an 
unhealthy one, as is proved by the Eegistrar- General's 
Eetums fur 1871, which gave as follows : 
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VI. BcTTONB. 

Batton makara form rather a numerous branch of 
opersitives, of whom the greater namber are to be 
fonnd ill Birmingham. In 1871 there were: males, 
2372; females, 3439; total, 5811. 



15 737 1236 I 



9 1 ai 



And it will be seen, that a very large proportion con- 
I BistB of f oung children, moetlj girls. The returns of 
I the button faotories in 1871 are given as ; 




Since 1841 the female element has gradually snper- 
t Beded male labour, as shown thuE : 





1841 


M^«. 


Femai™. 


Toud. 






2308 


IGi7 


SBSS 






1851 


3M5 


3045 


6996 






181)1 


3813 


3825 


6641 




1 


1871 


2372 


34B9 


5811 





BUTTONS. 95 

k eatimate was made in 1865, by Mr. Turner, of 
the nnmberB engaged in the button triule of Birmiug- 
_ ham, tIz. : 

Metal buttons of all bindB 1200 

I Covered buttons (iDi^luding linen) .. ISOU 

I PearlbuttoQB 2000 

L Vegetable ivorj buttons 700 

GIbbb, bone, vood, &c 600 

Total 60(10 



Mr, Aitken, in his article oil Buttons,* eLows what 
m inuuenBO variety are made, and the difforcnt mate- 
riolB which are need in the manufactui'o. Hiind work 
is Tery largely employed, and the gi'oater portion of 
this being of eimplo eharacter, enables ao ranch juvenile 
laboni to find a market. The employment, however, 
lany cuaea not bo healthy rb tt might be, partly 
ttriBtng from the little capital required, and the conBe- 
qnent number of " Bmall mRstora " in the trade, and 
portly from the specific nature of the work. The 
difibrent kinds of buttons are so numerous, that they 
cannot be claseified, except that the pearl and glass 
buttons form a aeparato and distinct branch. Much of 
the work is done by women, who sit aa close as they 
can together to work the " presses," while facing them 
1 rows are the children, who " pot in " buttons to the 
press for them. As the shop is generally heated by 
steam-pipes uud there is a good deal of gaslight, the 
atmosphere is far from frosh, and there is much noise 
and Tibration &om the presses. In addition to minding 
* ■ British Manufacturing ladustries.' 
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the mmchines, the women are occupied in pieldng out 
waste, sewing buttons on cards, &c., vhRe the boys 
are einplojed in crocking the tvorj nuts of which the 
buttons are made, while others " cob " for the men 
who stomp. They also prepare and place the work for 
the men ; and somctimea tiuu light wheels, or super- 
intend punches or small saws. In some of tbe fac- 
tories where bone or horn buttons are made, the bone 
is boiled, and canseB a. very unpleasant smell from that, 
and the refuse that is always lying about. The men 
are principally oocupied in tool making, in "setting" 
tools ftir tbo females at work at the presses, in cut- 
ting the vegetable ivory and bone with circtilar saws, 
and afterwards turning it; while the women drill 
and polish, and the girls card. The button trade, 
however, esijocially In bone and pearl, hog greatly 
declined since the American War, and the numbers 
of the workers have diminished at least one-half. 
The pearl button trade is coiiouBly distinct from 
the others, and has its separate employments and 
its separate organization for trade purposes. The 
manipulation is almost entirely done by hand, for 
the brittle nature of the material does not allow of a 
faster rate of working than a fout-lathe will accom- 
plish. The processes are : 1st, cutting out the pearl 
from the shell with a circular saw by the "piece 
maker;" 2nd, turning; 3rd, drilling, polishing, and 
making fancy edges by the women, while the small 
. children card. The rate of pay for the men is about 
k 2d. per gross of one hundred and fifty, six pieces 



1 BUTTONS. . 97 

being made over, to allow for breakage. Boys are 
paid Jd, a gross for filing. The dust that is given 

not only indueea by inhalation a tendency to reapint- 
tOTj diaflftse and phthisis, but, according to Gernuin 
Bcientifie obBervors, a special kind of bone inflamma- 
tion, or osteitis, which attacks tho thiglis and arma. 
The japan button trade is different, and the work here 
eonsista in cutting out, drawing through, putting 
shanks in, and closing, all this being done by preasea. 
The japanning is dirty work, but otherwise harmleaa, 
la the glaas bnttona, the glaaa is clipped off with 
Bciseors by young children, known as "nippcra," 
grotind on a grindstone by an adult, and then 
oat into facets on a small wheel, after which it is 
polished. 

The wages earned bear a relation to the importance 
and skill required in executing the varioua proccBSea. 
Tool makers are highly paid. Button-making men 
average 25s. per week. 

Wages arc usually paid by piecework ; and in the 
ooTored button trade, working from 8 a.m. till 6 p.m., 
an average woman can earn 8a. to 10s. a week, while 
the more skilful make Us. to 20s. ; children. Is. 6d. to 2s. 

The mortality of button makers (1871) is as follows 
(males only) : 
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Tho exports of bnttons are inclndod in thoBe of 
hardivnrus genomlly ; bat it may bo mentioned tint 
of buttons and etuds, not of metal, we imported in 
1874 and 1875: 



GermaDT . . 

Holland .. .. 
BelgiulD .. 
Fraace . . 
Othoi Cotmtriee 

Total 



VII. FlBBABMEL 

The mannfooture of gnns bIiowb, almost moie than 
«aj other trade, a very marked change in its circmn- 
etauces. Kot bo many years ago, according to Hi. 
Aitken,* the production of a gun was distributed over 
fifty indiyiduals ; but to a great extent this has been 
altered by the introduction of automatic machinery, by 
which all the various and complicated parts of a gon 
are rendered interchangeable ; and, in some degree, 
has dispensed with many of tho workpeople who found 
their living in this trade. The Factory Kotums for 
1871 give tho following list of gun-making &otorieB 
in this country r 

* ' British Manufa^turiiig InduBbieB.' 
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makiiig in ronnd numbers nearly 8000 in the trade. 
The Cenaae gives the numbers as 11,210; but it is 
possible that in this ia inclndod the country gunsmiths, 
who work separately. The ages were : 



503 1042 1739 3060 1973 1227 68a 



L There were also 36G females, although, us we shall 

see when we come to esplosivea, the latter are princi- 
pally employed in this branch of the firearm trade. The 
county of Warwick, or in other words, Birmingham, is 
the great centre of the gun trade, and still contains a 
certain amonnt of the old subdivision of labour, 
ftlthongh there is an antomatic factory at Smallheath, 
umilar to the one tit Eoficld, in Middlesex. Ten years 
I ago, Mr. Goodman, the ehairman of the Small Arms 
I Company, gave the following list of emplojoB in the 
I Birmingham trade, in an article contribntcd bo M.t. 
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Timmins' volnme on < Binmngbam and the Midlanc 
Hardware Districts ' : 
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► 700 



Material makers — 

Stock makers 100 

Barrel welders ^ 

borers 

grinders 

filers and breechers 

rib makers 

,, breech forgers and stampers 

Lock forgers 

meMihiners U200 

fliers 

Furniture forgers 

,, casters \ 100 

,, filers 

Kod forgers 

„ grinders \ 100 

„ finishers 

Bayonet forgers 

socket stampers 

ring „ 

grinders and polishers . . 

machiners 

hardeners 

filers 

Band forgers and stampers 

machiners and filers \ 300 

pin makers * 

Sight stampers 

machiners 

jointers 

filers 

Trigger boxers 20 

Odd work makers .*. / 100 
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Brought forward 3120 

Setters up — 

Machinera 50 

Jiggers, lamp-filers, aad break-off fitters ,. 200 

Stookers lOOO 

PercnBsioncis 200 

Screwers 1000 

Sliiftera 20 

Barrel borera and rifleta 101) 

Sightera and siglit-odjueters .. 50 

Smootbera 100 

Finiahers Bud makors-off 1000 

Poli3berB,Bngtftvers,browners,and lock-freeia 200 

Total 7310 

Women are bat partialiy employed, in mnking-off, 
that is, in sand-paperisg and polishing. Barrel emooth- 
ing is occasionally done by Irish women, but it is both 
dirty and laborious. The boys polish metal, blow firee, 
help to make the corks for muzale-stoppera, and run 
errands, there being a yast inteichange of the various 
parta of the guns amongst tho reepective operatives. 

Wages. — Mr. Aitken observes* that "the earnings 
vary, but boar a relation to the ability and respon- 
sibility with which the workers discharge their several 
special reiiuiremonts ; and all eara higher wages than 
those of France, where, previous to the last 
average varied from lie. ^d, to 16a. Id. per week. 
Belgium, at Liege, the centre of tho gun trade, the 
average was 12«. per week, but this included the 
earnings of women and children ; and tho average 
of men was 20b. lOd. j 

The mortality of gunsmiths appears to be rather 
* ' British Momiraeturiug luduatnea.' 
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above the nvcrage, probably on accoimt of the dnst that 
IB given d£F during the Beveral filing and forging pro- 



cessoB. 


In 18 


71 it was 17 


i,viz. 








1^ 


M- 


as- 


36- 


(1- 


ss- 


ss- 


1, 


5 


16 


37 


32 


27 


25 


21 


15 



Except in the gim factories, the work is generally 
carried on in badly-built and ill-veutilBted workshops ; 
and there is also a good deal of garret work. 

B follows : 



1870 


N^.„. 


y.,u,. 


491.360 


871,419 


1871 


414.0-18 


866, (i70 


1872 


3M7.8I5 


477.117 


1873 


353,781 


515,260 


1871 


235,113 


377.614 


187S 


318,901 


G53,169 



i 



by which it appears that our csport trade is somewhat 
declining. 

In 1875 the items were : 



CBanDa and mortars .. 

Muaketa 

Hiaea 

Fowling-piecea .. 

Eevolvern 

Other fltcartna .. 
Fartti of Hreuraa 
Bworda and ba^aneti 
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Onr chief cDBtomers were : for cannon, Chinft ; 
mnBkets, West Africa ; rifles. South Africa and Ger- 
many ; fowling-pioces, West Africa and America ; 
revolTere, Aostialia. 



vnr. 1 






Tlie stocl pen trade is almost entirely confined to 
Birmingham. It is difQcnlt to say how many are em- 
plojed in it ; bat Mr. Timmins tells us, in his book on 
Biiminghom (1865), that there were then 3G0 men in 
the trade, and 2050 women and girls, the men earning 
per veek from ISa. to SOs., the boya from 4s. 6d. to 16«. ; 
skilled adults from 30s. to SOs., or e'ven more ; girls 
from h». to 128., the younger ones perhaps earning only 
2a. 6^. to 3». 6(J,, while women made from 15s. to 20s. 

In 1876, the average of a good fenmle hand was 12». 
to 14f. per week, though, taking women and girls, the 
vages (which are paid by the quantity) varied from 6g. 
to ICi., according to skill and industry. Oyerlookers 
and fool makers are paid by the time, and earned SOs. 
to 70s. per week. 

The operations of steel pen making, as detailed by 
Ur, Lindsey in his article,* are somewhat numerous, and 
give occnpation to some twelve or thirteen sots of hands. 
The steel is cleansed from " scale " by soaking in dilute 
Bulphnric acid, locally called " pickle ;" then passed 
through rollers, cut into pieces of required size, pierced 
and ground. The pens ore heated in a muflie furnace 
and thrown into oil, and, when tempered, are coloured 
over stoves, varnished, and dried. 

[ ' 'Briliah MaQuJacturiDg InduatrioB.' 



I 
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TLo womon nnd girls ate largely employed in the 
Neseos, and Uie younger ones in sorting, eoimting, ani 
packing np. Where tlie factories are well veutilated 
and arranged, there is nothing particnlarlj nnhealtlty 
in the procossoa, except, perhaps, in the sand-paperiig 
of the penholdore (where made), in which the dust flies 
very much. Sometimes, too, fingers are nipped and ^e 
ends taken off in the press, although most of the laltei 
have now a guard to protect the hands. 

The steel pen operatives have the advantage of 
being employed, aa a mle, in well-arranged jactones, 
the trade being in the hands of a few masters, fho 
appear to have the welfare of their workpeopl* at 
heart. One of them, at all events. Sir Josiah Mason, 
has made himself cODRpicuous for his charities, Espe- 
cially those which apply to children. 

IX. SciiEws, Nuts, and Bolts. 

Mr. Aitken, in his articles on wood screws and rail- 
way bolts,* has shown us how ingeniously contrived is 
the machinery for making these useful little appliances, 
and how far the labour of the workpeople is lightened 
by the uso of those machines. So little trouble do they 
give, that one girl con look aftor fifteen of them. The 
same may bo said of the nnts and bolts, which, by Sir 
Joseph Whitworth's system of standard ganges, are pro- 
duced so microscopically exact, as to make an universal 
of Bcrewage not only easy hut desirable. Wood 
and bolts are principally made in the Black 
itiy, although for the production of the latter 
Britiali MennfecluniiftlQ4v.B\.\TOi? 
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tliere is also a large factory at Cwmliran in MDnmontb- 
ahire. Tlie cLaracter of the work ie tliat of a factory, 
for the capital required ia so large, and tte machinery 
IB BO expensive, that it is entirely taken out of the hands 
of the " little masters." This is all the better for the 
operatives, nho arc of a more intelligent typo than 
nsuah Mr, Aitken estimates the nmnber of workers in 
both trades at about 1800 molee and 1500 femalesj" 



and the wages, a» 


cording 


to the Faciary Eetams 


1871, as foUows : 








Per ni'ok. 


Pern« 


Bolt makerfl, good 


. 2Si, 


BoltBorewers .. Ss. to 7». 


„ comm 


n 249. 


Bolt-maker'fl Btrikei ISs. 


N^ut Diikera, large 


iSDs. 


Eiyetouttera ., ,. 7s. 


email 


. 25j, 


„ pinker-out .. 5s. 


Bivel makeia .. 


. 2*s. 


Turner 28«. 



There is not much scopo in the screw trade fot 
" skilled hands," as generally understood in trades, 
where small and highly finished articles are made. In 
1876 women and girls earned about 9s. per week of fifty- 
four hours ; the class above, or miskilled labour, from 
22s. to 24*. ; and the special artizan, from i2«. to 44e. 
All the work is piecework. 

The statistics of the wood-screw trade shows how 
rapidly it has risen to importance. lu 1849 the com- 
puted number made was 70,000 gross por week, a 
production which, in 1866, had risen to 130,000; 
while in 1873 one firm alone turned out 150,000 gross, 
or at the rate of 7,200,000 gross per annum. The 
estimated annual product throughout England ie 
1,296,000,000, consuming 9000 tons of iron wire. 

• Screw puttfw (femaioa only) ate given in feo CBuaMa\i&\sa 
as li79, of vhoa the majority were bolwoen &tU;en. osii \,-nciA"3 . 
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X. WlBB. 

Tie wire txado is generaUy comprised under two 

with steam power, and wire-working, wfiicli ia BBadly 
by hwid. Taking the two together, the Census gi^ea a 
total of 7435 males and 479 females, of ages 


t- j 10- 


16- 


«^ ^ 1 ^ . «- 6r^ 


M- 


1 


2 521 


1356 


1148 ' 1796 1201 779 j 413 


163 




The great increase in this trade ia shown by the fkot, 
that about a century ago, a horse was used to draw the 

the whole moving power of the Binnipgham district. 
Wire making, however, is not now confined to this 
district, it being largely carried on at Warrington, 

port). The conditions of this branch resemble those 

1 of the iron trade generally. No women or girls an 

1 ' employed in it, aud the average earnings of a worfeman 

1 are 35b. to 50s. per week, in good times (Sheffield). 

from 40«. to GOs., though it depends much upon thft 

class of work. In wire-(lrawing, however, juyeml» 

, and female h.bonr comes into play, in the shape o« 

1 twiBtmg and threading wire into the endless ehap«J 

1 , and articles whicb emerge from a wii-e-drawcr's shiT 

Weav^g .s us.aUy done by zneu, who employ S 

pay boysto wind for them; and the latter are alflo 

occupied m watching the wire as it nasflfiR i« *!.„ T! 

ohines through the .in. batK., ..^ £ ^w .^ ,Z 

^^ UockB or wheels. Some oi tW ^^^Vm\x<^^J,l^ 




WIRE. 107 

rag H Btrong hand to lift the coil from off the wheels. 
Where galvaniziiig is carried on, the employment is 
kept on night and day, for were it not so, the eontontB 
of the bath would eolidify and be UBslcse for future 
operations. The smell and taste arising from these 
hatha is anything but pleasant ; but they do not appear 
to have a deleterious effect upon tho health. The mor- 
tality table for 1871 shows a return of 107, viz. : 



K|« 



1 



U 



16 18 



xe 



The social character and conditioue of wire makers 
are about the same as those in irou mills and faetories ; 
but those of tho wire-workers do Dot appear to be so 
good, unless they have very much improved since 1866, 
when it is mentioned by a Birmingham witness, in the 
Children's Ehnployment Commission, that " wire-work- 
ers generally are of the roughest and most ignorant 
class, probably next to the nail-workers. Tho language 
of eomo of the females is disgraecful." It is to be 
hoped that the progress of education within the last 
ten years has materially changed this. 

Wire-working is a well-paid trade. In 18G5 the 
wages averaged 28«. per week, while some of the 
drawers made &om 56^. to COa. ; boys, bom 4«. to 6«. 
In 1871 they were : 



L etitche 



Wearers 
Drawera 

Winders 

8tltchera .. .. 
tdy makers (fcr 



3Gs. 



liUa) 



EngiceefB .. ..1 
Mechanics ., .. 2 
Wenviug apprentices 
Btttwing „ 

Bqjb .. .. ^^B-^- 



1 
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The appreutioos earn 7*. for the first four yeftrs, ■ 
for the lust three thoy got 1G«., and the drawers IDi. 

Spring making, which may be iuclndcd with the 
wire manufacture, is largely carried on at Sheffield. 
Spring makers work in pairs, Tia. the fitter and tha 
Tice-maa ; conjointly they cam (1876) 90s. per week. 
The former gets 12». in the pound, and the latter 8*, 
so that a fitter's average earnings would be 488. to 50s,, 
and those of a vice-man 328, to 348. 

The eiporta of wire (not including tolegraphio) for 
the last nine years were as follows : 
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V^«e, 
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1 


1867 


19.408 


882,301 








21.780 


421,618 




■ 


1869 


23.751 


435.778 


^M 


I 


1870 


23, W? 


439,646 








26,200 


446,159 




■ 




33,605 


674,743 








29,445 


692,470 








36,692 


769,927 




L 


1875 


43,077 


781,073 





^""AuBtralia is by for our largest customer for wire, 
which is used in great quantities for fencing purposes. 

XI, ExPLoBivES. 

Although eiplosivQs at first sight cs 
cloBHcd under the metal trades, there i 
the manufacture of caps and cartridges to group them 
under this heading, 

A. tin. branch o( employment finds no pl.oe in lie 
CoDsn. t.bl™, I ,m nnable to atilo &„m offlokl » 



I scarcely be 
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r many persona obtain their laying by it. But, as 
tar as gunpowder and gimcotton are concerned, it is not a 
very largo cltiaa, numerically speaking, as there are not 
many powder mills or guncotton manufactories in the 
country. Where the former esifit, such as at Dartford, 
Walthara Abbey, Hounslow, or Langdale (in West- 
moreland), thoy are placed in remote neighbourhood B, 
and with all the buildings more or less detached from 
ecuih other, so as to diminish as far as pOBsiblo the risk 
of explosion and tho danger to human life. Explosions 
are not at all uncommon, but owing to these precautions, 
the danger done is perhaps reduced to a minimum. 
The work fortunately does not require any large 
number to carry it on, and those who are employed are 
experienced, staid indindnals, as becomes those whom 
the least in cautiousness would sweep into eternity in- 
stantanoonsly. The different stages of the manufacture 
are, grinding the materials, incorporating them into a 
paste, breaking down by means of rollers, pressing, 
"corning" or granulating, drying, dusting, and glazing. 
The incorporating is the most dangerous of these, and 
extra care is taken at this stage ; at Waltham Abbey 
mills, a water tank being suspended over each mill in 
Buoh a way, that an esplosion of any one oycrtnrna its 
own tank and all the others of the set, anil so floods all 
the charges. The rules are necessarily very strict, such 
as compelling everyone to go about with list shoes, 
while all the floors are covered with leather; grass is 
grown around and amongst all the premises ; and the 
ntmost care is taken (though aometimes fruitlessly) 
to prevent amoking and tho introduction of lucifor 
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matclies. I am not aware whether the mann&ctnre of 
powder haB anythiDg detrimental to health in it ; in- 
deod, the daily riek is a sufficient drawback, without 
any further one. For all legislative piiri»oaeB, gait- 
powder is proTided for by the Eaploeivea Act of 1875 
(23 & 24 Vict.}. 



I 
I 



The exports of 


gunpowder are 


very large, viz 


'_ 




I8fl7 


20,505,390 


320,305 






18l!8 


10,731,002 


394,458 






nm 


15,31H1.776 


868,178 






1870 


17.357.068 


427,229 






1871 


18,41(1,983 


440,454 






18T2 


20.021.331 


487,119 






I87S 


16,G2fi,GS5 


442,170 






187* 


14,930,905 


415.716 






1S75 


15.071,879 


399,125 





The largest exports of each year are to 
Africa, Australia, China, Chili, and Brazil. 

The jnanufactnro of cartridges and percueaion capa iB 
almost entirely limited to females ; so much so, that in 
the Oensna tabloB the males find no place. Of Ihe 
former, however, there wore (a) percuBsion cap, G60; 
(fc) cartridge, 1497, viz. : 



It may be therefore called almost a children's trade. 
The number of factories at which either caps oi cai>- . 
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tridges are made is very small, the former being 
limited to somo few in Birmicgham and two in Loudon. 
Caps are of two kinde, military and sporting ; but 
altboogh diiferent in sbape and appearance, there is no 
radical difference in the mode of manufacture. Strips 
of copper are cut out and punched, or "drawn through" 
into the Bh&pe of the cap by preaeee. After the edges 
are smoothed, the caps are cleaned in a chemical solu- 
tion, dried in eawdust, and " primed " or charged with 
the detonating mixture or fulminate. This is gene- 
rally mixed after certain trade formulre, and away from 
the factory, where only a certain amount can be kept, 
according to the Esplosives Act, viz, 24 oz. at a time. 
At Messrs. Eley and Company's, however, the fulmi- 
nate is mixed with 20 per cent, of water, which does 
not in the least affect the detonating efficiency. The 
oapa are primed by being placed in an oblong block, 
with hollow upwards, underneath two metal plates, 
with holes corresponding with the caps, though the 
plates are bo placed with respect to each other, that 
their holes do not tally. The fulminate is first laid on 
the top plato, so as to fill the top holes ; and then, by a 
sliding arrangement, the lower holes are opened, so as 
to let it fall into the cap. Once there, it is £sod by a 
little round bit of tinfoil " dropped in " by a waxed 
needle. The dangerous part of tho operation is the prim- 
ing. The mising of the fulminate itself is dangerous ; 
but then it has no business to be done at the factory, 
A very little bit of grit on the iron charging plates is 
snfGcient to cause detonation \ and as upwards of two 
thousand caps arc dealt with at a time, the explosion is 
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Tery coneiilernble, althongli it is remarkable with what 

iang/rmil the workers regurd the constant popping of 

I. of str&jr doseoB. The mixing and priming are nearly 

always done either by men or adult women, who have had 

considerable oJiporicnoe at the work ; and at Woolwicli, 

l' the pressing down of the powder into the caps is pe^ 

( formed by machinery, a force of 1000 lb. being applied 

I to each cap. The factories in London are so escel- 

I lently managed, that accidents have been but few and 

I far between ; but those at Birmingham being old, and 

; (until of late years) not under such good surreillance, 

tboro have been Beverol disasterB, viz. in IBSS, when 

I nineteoa livde were sacrificed, and again in 1862, when 

\ nine wore hilled and forty injured, three of the former 

'' being girls aged ten, thirteen, and fonrteen reepeo- 

'' tively. 

I CarlTidge making employs rather less giria than 

I according to the Census returns, for the reason, that 

1 they have been diacontinued at Woulwieh Araenid, 

I where at that time 360 were engaged. The work of 

cartridge making is comparatiTely simple compared 
with cap making, and consists in cutting paper, plng- 
ging and gauging shot, forming the carttidge oases, 
making pulp insides, filling, twisting, lubricating, cut- 
ting, packing in bundles and finally in barrels. None 
of this work is injurious to health to either girls or 
boys, except perhaps the pressing, which is somewhat 
sickly work, and the sticking on the gi'eon bands, during 
which possibly some arsenite may bo Hwallowed. 

The following is the value of the osports of eiplo- 
aivea since 1867 {except gunpovpderj. As no apecial 
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1872 


1868 .. 


. 366.151 
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. 395,952 
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, 675.2.19 


1875 


1M71 .. 


. 1,088,809 
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of eiploaives is mentioned, the values refer to all 
kinds, each as caps, cartridges, guncotton, d 
blasting faseca, litbofractear, &c. 



S,*37 



In 1875, no less than 530,2i6,270 percussion caps 
were exported, of the value of 56,398?., principally to 
America, Australia, Bengal, Hong Kong, and New 
Granada. 

Xn. Enqinebeins, etc. 

The neit class to wliich I shall allude is very large 
and important ; indeed, it embraces so many handi- 
crafts in itself, and is nearly allied to so many other 
trades, that it is difficnlt to separate them, or apportion 
each to its proper place. The term " engineer," or 
" machine maker," is a wide one, because it depends so 
mDcb in what class of engineering or machine makiiig 
the workman is engaged. Tho occupations have such 
a similarity to each in the way of physical requirements 
or tho conditions of lahour, that I cannot do better 
than group them together as they are gronped in the 
Census tables, viz. : 





lJ.d.r=«. 


Abo,00. 
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Engine and machine makers . . 

. •Agricultural implament makers 
SDSwrighta 


19,885 

2,406 

642 

908 


86,552 
7.2G2 
2,975 
IJ,630 


106,437 
9,668 
3,617 
7,338 
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The Factory Eetums give a total of 1762 factories 
for tho munii£ictiue of machinery, with an amount of 
36,473 of steam power, and employing 506 children, 
19,047 males up to eighteen, and 121,39G above, 
making a total, with 342 women, of 141,291. Of 
those Lancashire and Yorkshire absorb the great 
majority. In Scotland there are 171 factories, em- 
ploying 22,2'J4 persons, and in Ireland 51, giving 
occupation to 3434, making altogether for the United 
Kingdom a total of 167,019 engaged in these fonr 
branches of trade. 

In the case of engineering and machine works, we 
have every variety of labour, from the minutest com- 
ponent parts of a railway engine, to the full-grown 
locomotive in all its beauty of paint and brass work ; 
or from the amalleet detail of a spindle, to the enormous 
plant of a cotton mill, with its hundreds of thousands 
of intricate details. A glance at the Lancashire Post- 
ofBce Directory will indicate the sabdivisioiis into 
which engineering machinists are formed, such as 
beetle-finishers, makers of cotton and woollen cards, 
cylinders, devils, doctors, doffing plates, dometts, 
fustian tools, spindles and flies, spinning springs, 
jacquard machines, looms, pickers, pinion wires, reeds, 
reed-hooks, temple tectb, throstles, &c. Many of these 
are " small " machinists, while others are of the calibre 
of Messrs. Piatt Brothers, of Oldham, who emplof 
some 5000 hands at their vast establishments, which 
contain not only machine works, but foundries, forges^ 
brick works, &c. For large engineering works, we may 
take as samples the London and North-Wostern Works 
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at Grawe, Un loKButive beter of HoRB. SteplwnoD, 
at NeircaBtlfi, or the extaain Atlu Works at Utit- 
dKBter, belongiiig to Mc^se. 9iai^ Stenait, and Co., 
or of Messrs. Beyei and Peacock, of Gorton, which 
have BpecialitieE for tnmmg oat railwsj' engines ; and 
tJxJse of Messrs. Hick and Co., of Bolton, whei« all 
Borts of stationary engines are made. 

The employment of agricnltoral implement making 
is scattered over the agricnltaral districts, the chief 
places noted for this occupation being Ipswich, Bury 
St. E^dmiinds, and Leiston in Snffolk ; Lincoln, Gmnt: 
ham, Newark, Bedford, Bochester, Leeds, &c. Al- 
though the trade ia a comparatively modem one, it is 
daily asBuming larger proportions, and is destined to 
become a very important English industry. The 
Censns gives ns only 3617 agricultural implement 
makers in the kingdom ; bat this is a manifest error, 
for many of the largo works employ over 1000 Lands 
each ; and I am informed on good authority that the 
total number wonld bo more like 20,000. 

There is noUiing very special to state as regards 
the occupations of the various olasses of eniploy<*8 
and the iuflnence upon health, fur it so entirely 
depends upon what the occupation ia. There is 
nothing in the mechanics' or fittore' shop which in 
prejudicial ; bat when the eupplemontary work of 
glazing, grinding, brass-founding, or filing is added, 
we naturally find the deleterious effects of the diut 
or the brass fmncs, as has been dcHcnbod before. 
Wonnds, bums, and Iraeturos are of course acoidonts 
wMob are common to all these industries ; but tlie 
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only %vio epecial results of the occnpation wluch I 
have been able to gather, ore (a) from the use of 
napbtba amongst the French polishers of the woodwork 
of machines, and {b) amongst the spindle makers ; the 
men who"Btrct<!h" or strengthen the spindles sufiering 
from a certain affection of the eye, arising from the 
fiash of light along the spindle. The following table 
ie that of average earnings of operatives engaged in 
this ckss of work (1871) : 

EDgineflttorB 21 to 31 per week. 

Agrioultural Btters 23 „ 

Eagino smithfl 30 to 42 ,, 

Agrionltuntl amitha 25 ,, 30 „ 

Boiler makerB 28 „ 15 „ 

Machinists (wood-meo) 21 „ 40 „ 

Iron and brass monldeiB .. .. 2S „ 32 ^ ,, 

Paioters 18 „ 22 „ 

Day laboarcra 12 „ 16 „ 

Pnllora makers 26 „ 36 „ 

Planers 30 „ 

HBiunier-men 14 „ 17 ,, 

Loooraotivea : j 

FitleiB and fiiuBliers 25 per week. 

Turners, Bhapeis, plemera, and slottera 25 „ 

Drillers IS „ 

Erectors and boiler mounters . . . , 27 „ 

Coppersmitha 28 „ 

Griudnrs 31 „ 

Smiths 26 „ 

Bailer makeis 26 „ 

Forge-men 35 „ 

The Unitfid States Consul at Newcastle-upon-Tyne 
[ writes in 1874 as foUows: 

"Daring the year 1871 a comTiloto ■cCTiJra.'ia«Q. took 
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place in tho labour market. Not only tbe working 
hours were reduced, but in conaeqnence of tbe in- 
cioased demand for nearly evory material and mana- 
£icturod commodity produced in this country, and 
the very considerable rise in tbe coat of living, wages 
have boen gradually advancing. An engineer (erector 
and fitter) wbile working ten boura a day, received 
only 26s. aa bis weekly wage (previous to tbe engineers' 
strike); at present, witb nine hours as his day's work, 
bo obtains 30b. per week." " 

Tbe following table is a schedule of weekly wages 
in 1875 paid ia the Manchester districts ; 
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S:: ;; l- :; 

DrOlere 

FsKernnukFre .. .. 


as 


33 
31 


Ill 
as 


20 
32 


38 3 
29 3 

36 D 

- 


22 e 


I 


32 
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aggregate about 65,000 members, of which one Jm^~ 
viz. the Amslgamatod Society of Engineera, haa 44,000 
(p. 122). As rogardfi the mortoJitj of the trades, the 
BegiBtrai^Geuoral'B report in 1871 gave it thus: 



I 









C^ 


r.o.lALov..o. 




rouL 


Eugine and muchine makinft ,. 


80 


1373 


1453 


Spinniriji;, Ac, muchiua making 




■i 


173 


179 


A^ouUural implement making 




M 


52 


54 


















The value of the exports of machinery for the last 


amo years was : — 






Ycor. 


SlMin KnslDcs. 


Oibcr sons. 
















1S67 


2.026,072 


2,942,438 


H 






1,724,783 












3,303,384 






1870 


1,997,523 


3.295,750 






1871 


2, Oft*, 00* 


8,002.037 






1872 


2.603,390 


6,595,702 






1873 


2,927,617 


7,092,312 






1874 


3,255,6SS 


6,535,220 






1875 


2,620,491 


6,478,222 


^ 
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The last important trade more especially dependent 
on our finished metals, to which I ahall allude, is that 
of iron ship-building, the capital invested in which is 
enormous. Indeed, taking into consideration all the 
interests directly or indirectly involved in our marine, 
fillip-building stands amongst the first of English indus- 
Of ship builders, Bh.ipwrigVtB,Mi.i'\Kia.\,'WiiKH, 



^^^p ship-building: 119 1 
40,605, viz. :— 1 


B- 10- 


16- 


^ 


^ 1 3,. 1 «- 1 .i-l a^ 


1 


317 


1,«3 


6,006 


11.022 7,774 5,860 2,818 1,327 


- 1 


by which it wUl bo Been that a good mimber of boya, 
and the flower of our population aa regarding age, 
were employed in this trade. But from this aggregate 
we mnst deduct ono-half, as being engaged on other 
than iron shipB, the localities for building which are 
comparatively few, whilo ovory little port is competent 
to btiild a wooden vessel of more or less tonnage. Of 
iron Bhip-building establishments there were (in 1871) 
forty-eight in England and Wales, thirty in Scotland, 
"and five in Ireland, the bulk of which were at the 
porta at the month of our groat rivers. 




FioWrtes. uiMlfr IS. BboVB 18. 


- 


Endand .. ,. 
Scotland .. .. 
IceJand .. .. 


30 
5 


2,743 

2,279 
335 


17,717 
2|816 


20,460 1 
23,975 ■ 
3,1S1 ■ 


The Thames, Tyne. Wear, Clyde, and Mersey are 

former river, which used to lead the trade, has fallta 
off since the great strike a few years ago. Ship-build- 
ing ia a trade of specialities ; one firm being celebrated 
■for its war ships; another, for its mercantile marine ; 
a third, for yachts, &o. ; and contains in itself a con- 
siderable nnmber of subsidiary occupations, as will be 
^Hiia the io^owing table of wagea. '^oo&en. ^\% ■ 
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am still built largely in soma of the Bcotclt nortlieni 
porta, Buch tiB Abordeon, but, as a tnle, iron is iaA 
Bii[iersediag them. 

The averse weekly earuingB ore : 



15 6 

ai „ 

24 „ 

32 ., 



BiTetere 

PUtaraaDd flttera .. .. 

Caulkerf 

Leboiu-ern 

BiTot-bojs and hoIdeTs-on .. 
Coqieaters and boat buildets 

Joinera 

Block makers 

PiiiittcrB SO 

Biggers 20 

Mocliiiiuts 23 6 

Borers 16 3 



27 „ 
27 „ 
24 „ 



ore paid 

fifty-one 



ships 



The Bhipwrights at Barrow-ii 
(1876) an uniform rate of 338. per week foi 
hours in winter and fifly-fonr in aummer. 

A class of men specially employed od i 
are the " platers " and " riveters," each, set of which 
has two boys or bo to heat the rivets for them, which 
they do in a little fntnuco near the workmen. There 
IB nothing anhealthy in the occupation for either man 
or boy, except, perhaps, that they have often to work 
in a dangerous position. The mortality of the trade in' 
1871 was 839, of whom 27 were midcr and 812 over 
twenty. 
k The fitfltifltica of eMp-tmlAuig, ^tii* -orVisw ^t»tl^ 
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^^oor Bteam tonnage hag increased within tlie last half 
century, and I reprodnce a short table givea by Captain 
Bedford Fin], M.P., in bis article * on the subject : 





¥««■. 


Steoineni. 


t™ 


A,™,™. 












Wnfc 






ISSO 












1830 


315 


33.444 


107 






1840 


S21 


95,807 


118 






18S0 


1,350 


187,631 


138 






1S60 


2,337 


500.144 


214 






1870 


3,706 


1,202,134 


317 






1874 


4,835 


1,987,235 


411 





That the Clyde has had a large ebare in thia pro- 
duction, ia evident by the following table of tonnage 
launcLod, during ton years: 





T..r, 


Tuna. 


1 Y«r. 


Tom. 






18(53 


124,000 


1 1869 


132,300 






1864 






180,401 






1B05 




1871 


198,229 






1860 


124,513 


1872 


224,000 






1867 


108.024 


1873 


261,500 






1868 


169,571 


1874 


244,467 





Of all classes of ygsscIb, the tendency to building 
sailing toesqIg and screw steamers increases, while 
paddle steamers are annually decreasing. The lead 
that has always been taken by the Clyde in ship- 
building has not been caused by the Buperiority of 
individual builders, so much as that nratcrials are 
cheaper in the Glasgow neighbourhood, while skilled 
labour hfls been always more abundant and less costly 
Iritiali Maimfiicturiug luduattiea? 
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thui in England. The reader will probably have 
noticed what great differences exist in the wages for 
tbo TuioitB divisions of labour ; and it will be enffi- 
cient for me to state, that the minimum rate in ship- 
building is almost alwiLjs that of Glasgow, while the 
highest is that of tho Thames. 

In a tradus union point of view, that large section 

of operatives which comes nuder the appellation of 

"engineers," is one of the most important that exists. 

At tho close of 1874 . tho Amalgamated Society of 

Engineers had 43,150 members, and a total income in 

1870 of £85,329 

I 1871 „ 91,271 

I 1874 „ 118,556 

And taking the whole trade, iron-moulders, boiler 
makers, and othom, it is probable that there are up- 
wards of 70,000 men in union. 

Dealing with so many members, it is not perhaps 
snrprising that this Society carries on a somewhat 
aggressive warfare against the employers. The prin- 
cipal points at issue appear to be, the abolition of 
piecework (the last great attempt at which was at the 
Erith Ironworks, a cose of some historic celebrity), 
the limitation of apprentices, the doing away with the 
" inquiry note " on the part of employers, and the 
obtaining throughout tho country of a minimum rate 
of pay, below which no wages should go. 

Nor is it much to be wondered at, that, with so 
comprehensive a programme, employors should havo 
been driven to organise thomselves in self-defence. 
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OHAPTEK IT. 

CnEMICAL WORKS 

FoEM the nest branch, of trade to which I shall direct 
attention, and in bo doing, I would only alludo to the 
rapidly increasing importance which thoy are assuimng 
in this country. The spread of ohoraioal and acientifio 
knowledge ie daily causing the adoption of new pro- 
oessea and applications, which often revolutionise the 
old methods of production, and frequently develop a 
trade in a dii'ection which was quite unexpected. It 
IB to the increase of our chemical knowledge that our 
superiority in metalluigy, as well aa in the more deli-. 
cate operations of industrial ait, is owing ; and we 
cannot therefore overrate the value of our chemical 
manufactures. The Census tables give the nnmbeiB 
engaged in these trades (not includieg dyeing, colen'- 
dering, Ac, which will be dealt with under testilea) 
as 10,736, of whom 1334 were under, and 9402 above 
twenty, viz. : 



There were also 592 females, of whom 
under, and 332 over twenty. In the Factory Eetumfl 
te 1871, ch^nical works are made to inclod^ w^'^. 



ire ■ 

US I 
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coudlc, oilcako, and artificial tnEinare making, the Bp&- 
cial cbemical maaufactures forming a separate diTision. 





Wotta. 


JS';. 


Opioifl. ij^^ 


T«6d. 




u. 1 ,. ■».— 


Bogland .. 
Scotland .. 


108 
9 


30 


1,756 
106 


763 16,876 
75 1,743 


19,425 

1,924 



L pe 



The principal Beats of the trade are Middlesex (the 
Thames and Lea), Lancashire (Rnncorn, Widuea, and 
8t. Helen's), and Durham {the Wear and Tyne), in 
which counties two-thirdB of the cBtabliahnients are 
found ; of thesej'^WidneB is probably the most typical 
chemical district in the kingdom, being almost entirely 
devoted to it, greatly to the prosperity of Lancashire, 
but very much to the detriment of the appearance of 
the surrounding country. Our large chemical manu&c- 
tures comprise those of sulphuric acid, hydrochloric 
or muriatic acid, with bleaching powder (chloride of 
lime), nitric acid or aquafortis, acetic, citric, and car- 
bolic acids ; sulphates, such as potash, soda, ammonia, 
mth ft number of minor chemical compounds, for 
which perhaps one or two firms may have a speciality. 

In no trade has the utilization of waste materials 
been so exemplified as in the chemical trades ; and Mr. 
P. L. Sinunons, in his interesting work on this subject,* 
has shown uB numerous examples of this, many of 
the incidents occurring in their history being of a 
very curious nature, as, for instance, in the manufectnTB 
of enlphuric acid, which, np to 1838, was entirely de- 
pendent on the supplies of sulphur &om Sicily, Bat 
Waste ProduetB aB4T]iiie'ia\iis«A.ei'J!D«,\si.-0KRft.' 
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tat year the King of Naples granted a monopoly 
of the mines to a French company, so that the sulphnr 
immediately went up from 51. to 14Z, per ton.* The 
BritiGh Dtakers were thus driven iuto a corner to fiud 
other Bonrces, and this reenlted in the discovery and 
adoption of means for producing Bulpliur from the 
iron pyrites eo abundant in Ireland, and also the re- 
covery of the material used in other proceeaea, such aa 
the iron oiide for purifying coal gas. The proceHseB 
of Mr. Woldon for making chlorine on an economical 
scale, and of Mr. Mnsprat, afterwords improved upon 
by Mr. Oobs^o, for making soda from the decom- 
position of salt, are amongst the most interesting facts 
of British trade development. 

In addition to the principal groups of acid and 
alkali manufacture, for the details of which I must 
refer my readers to Professor Church's able articlo,f 
there are a very large number of smaller ones — tho 
Boda group alone embracing those of sodium acctato, 
arseniate, bisulphate, manganite, permanganite, sili- 
cate, Etannate, and phosphate, " all of considerable 
impOT'tance and employing much skdled labour," 

Upwards of 292 different varieties of chemical trades 
are enmnerated in Kelly's ' Trade Directory.' 

Chemical manufactures aro not of the most healthy, 
although, when we consider the many vapours evolved 
in the various processes, it is surprising that the 
sanitary condition of the workman is not worse. The 
chief vapours which affect him are sulphuretted 
hydrogen, which produces, after inhalation, diarrhtea, 



rotted j 
rh(Ba, I 



F 
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rapid pnlse, and eymptoms of low continned fevei ; 
chlorino, tbe effects of wlxich are transient and lees 
serionH, viz, anffocation, eongh, and difScnlty of breath- 
ing ; nitric acid, the vaponr of which gives rise to 
dryness of the throat and constipation ; hydrochloric 
acid, which prodncos spasm of the mncons membrane 
of the noGO, month, and throat. Amongst the less 
known sources of mischief according to Dr. Bichard- 
Bon,* is the vapour of aniline, which induces a peculiar 
neuralgia, and, in marked cases, insensibility, with 
sometimes ulceration of the akin on the lower extre- 
mities ; also the vapour of nitro-benzole, which tends 
to coma and apoplesy. Of the evil efiectB of the 
various acids on vegetation I have spoken before, in 
describing the copper smelting (p. 57). 

The mortality tables give the deaths at 260, viz. : 



B- 1 in- 1 16- 1 so- 26- 3S- 4B- 6B- 1 6S- 1 « 


7 29 54 47 42 1 32 36 13 



' imd aa compared with all claases it is : 
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MBTiufactiiring ehemial .. .. 
AUdasBes 


■C25 


l-277'l-]38 

■859 -BSS 


1-55S 
1-305 




16- 


66- 1 66- 
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Allolnflaea 


2-073 
1-853 


3-853 9-804 
3'215:e-e7G 


24-480 
16-684 



• Unhealthy Trades. T^ectutea o,\ ■iim Sloclll\^| ol Ewi\a,\'KI5. 
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le Begietrar-GencTal obBerrcs that " the mortality 
of chemists and driiggiBts is high and above the 
average, especially in the younger ages. Maaufao- 
turers of dyes, chemicals, and colours also experience a 
mortality above the average." 

Wages. — The average weekly earnings were in 
1871: 



^ 



SDlpharic acid makers . . 
Sulphalu of soda 
Orude aoda 
Omistic Boda 
Carboeate of soda „ 
Crystals of soda 
Bi-earbnoBte of eoda oiaJietB 
BleacbiDg powdor „ 



au to 2 



In the present year (1870) : 



Labonrera oominetice at ., 21s. per week, riBing to 25s. 

Foremen over labourers . . 35s. to 40s. 

Carpenters 9ff. per hour. 

Pittara SJd. „ 

StokeiH 373. 6d. per week, 

Asai^itant cbemistn, from .. ISO/, to 4001. per anniuii. 

Oor imports of chemicale since 1867 have been : 





A,-. 


Solpbar. 


Nftrald 


PyHlPB. 


&dtj»t«. 


1867 


78,532 


1,166,729 


.wt. 


WHS. 
272,698 


1,217, "752 


JH«H 


109,032 


1.261.504 




229,720 


1,029,055 


Wi 


8i,718 


1,010,975 




319,947 


899.151 


«7l) 


92,497 


1,065.360 


1,132,647 


411,512 


29.1.538 


N71 


101, 5G0 


937,049 


1,144,341 


452,047 


341.018 


872 


88,921 


1,000,993 


1,592,346 


516,299 


355.672 


1873 


95,33G 


909,352 


2.393,204 


520,989 


331.517 


1874 


109,527 






294,419 


HTS 


95,555 


1,117,538 
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The amount uid lalae of the aUc&li eipotted wi 



ta 


1967 


C-^ 


Vilae. 




3,iet,*75 


1,624.597 






lees 


3,499.587 


i. 499,842 






1969 


3,516,036 


• 1,379,50* 






1870 


3,853,393 


1,486,045 






1871 


4,!Tfi.667 








1872 


4,45».0la 


2,489,363 



































principfdly to the Unitel States, Germany, Holland, 
and Enssia. 

Aud that of the remaining chemical products : 



1872 .. .. 1,SS9,8S3 

1873 .. .. 1,754.797 

1874 ., .. 2,143,0*9 

1875 ,. .. 2,190,455 



The number of perBons engaged in these tTfo allied 
lades was in 1871 : 





MllH, 


FemilH. 


U.d.r.O. 


Above 10. 


Boapboilinp .. .. 
Taliow clmndlcry .. 


1,819 
3,710 


285 


300 
630 


1.519 

3,365 
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and according to the Factory Eetums : . 


a..:: 


Wort«. 


ChMroJ ^'P*"''' 


AbQve le. 


- 


up to 13, , „ 


F. 


15 
5 


4 ' 231 
25 423 


73 
lOG 


SII 1,219 1 


The mannfactories in which soap boiling is carried 
on are nsnally in the subuibB of towns, where the enr- 
rotmdbg population can least be affected by the smell. 
Soaps, as Professor Church teUs us,» are the com- 
bination of some fatty material with an alkali ; and 
the chief process consists in heating these materials 
in properly conetnicted pots ot pans, nsnally done by 
steam, and afterwards separating the soap from the 
mass of the liquor, and casting it in iron frames or 
monlds, to be subsequently cut up by wires. The 

with all that ia nauseous and horrible, besides being 
of a most unhealthy character, but this is not founded 
on fact. It ia true that the ammoniacal odours given 
out from decomposing organic matters are not pleasant, 
and it is said that ammonia disengaged in this way 
makes the blood unduly fluid, and induces anremia ; 
bat for all that, no definite ill-health has been known 
to follow the employment, more particularly in the pre- 
sent day, when greater care is bestowed by proprietors 
on the ventilation and arrangement of their works. 
• 'British Manufacturing IndoBtriea.' 
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The divisions of labour are : 



r. Those employwi ii 



n tlm preparation of tbe fatty muterUl 
into goflp, biQicliiDg it, &c. 
Ii. UnileT-roKimeD nni) aonp builers. 
0. Boftp cutten, wlio out the blooia into bora, 
li. Soap packeiij. 
t. Thoee employed \n ftomping and prepuring faacy soaps. 

Tbe witges of EoaporieB differ very much according 
to the louiility ; but they may be taken generally, in 
1870, as followB ; 

!0s. to 2S>. pel week. 

„ Foremen, 30a. to 35*. „ 

c. 2Sf. to SOs. „ BoyB,from 5i. to 12n. „ 

The week compriBos CO houre, from 6 a.m. to G p.m. 
daily, eicept Saturday. Much of the work, especially 
under tho heads c and d, is piecework, and iii busy 
times a man can earn at least 30 per cetit. by working 
overtime. 

The exports of soap were ; 




r 
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pation, but it has now become a chemical one, and 
consequently, many of tbe conditions under which the 
work was carried on are altered. Mr. Mattieu Williams, 
in hig interesting article on. Oils and Candles,* has 
shown us the gradual progress of these changes. 
Tallow dips, which are mostly produced in small, semi- 
private houses, and mould candles, are made pretty 
much in the same way as of old, although the process 
has been improved and hastened by using the American 
system, in which the wick is made to pass through the 
monld, BO as to he drawn up out of it with the candles, 
as the latter are wound up by a rack and pinion -, the 
old method being to string a set of wicks separately 
, for each batch of candles. But when we come to the 
spermaceti, stearinc, or paraffin candles, we £nd that 
an elaborate chemical process has quite superseded the 
older and more mechanical ones. Comparatively few 
boys or females arc now employed in candle factories ; 
and where they are so found, their work is to attend to 
the moulds. Bet the wicks, out the ends of the candles, 
and so forth. The females principally work in the 
night-light department, forming the cylinders, cutting 
them into rings (by machinery), putting the bottoms 
in, and gumming the labels on. The work is simple, 
and free from any unhealthy surroundings. The ordi- 
nary divisions of labour are : 

a. Foremen and under-faremeQ, employod in dUtilliiig the 
fatty malteta. 

I. Workera in tbe hydraulic pri^fscB for proiluuing stearine. 

:. Monldera and cundle packers. 



] 
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The wagM are (1876): 


a. Bead foremen, 60i. per week ; others, from 20i. to 


35«. or iOs. 


b. From 17«. Gd. lo 20.. 


e. Mouldera, 25s. to 2Si.: packers. lOi. 


During the last few yearB, boys' and yonthfi' laboar 


has increased in value more in proportion than that of 


The following are the BtatisticH of the imports of 


tallow and stearino for the last nine years, principally 


&ora RiiBsia : 




1867 


CWL 


Yal.^ 




1,ID5,46S 


1,508,777 




)868 


1,237.348 


1,886,327 






ises 


1,225,789 


2.03a. 626 




1 


1870 


1,530,893 


3,318,566 




I 


1871 


1.482,397 


3,m,75l 






1872 


1,326,850 


2,835,021 




1 


1873 


1,521,031 


3,133,357 




1 


1874 


1,134,799 


2,318,251 






187S 


y«3,211! 


2.036,887 




And the exports of candles : 1 




1867 


Lb. 


VJ«. 




4,851,097 


180,468 




1868 


6.407.239 


202.327 






1869 


4,412,4^5 


161,013 






1870 


3,671.878 


132,658 






1871 


5,569.079 


180,548 






1872 


6,809,116 


223,452 






1873 


6,592,990 


220,776 






1871 


5,458,753 


187,777 




^ 


1875 


5.306.525 


177,106 




^^^^^^.^ ^H 
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L AuBtralift, the Weat Inaiea, and South Africa are 

1 our three best customers for candles ; while for Boap, 

1 the coontriea which take the largest quBntities arc: 

' West Indies, South Africa, Java, China, and Spain. 

Is addition to the tallow and stearine, there is a large 

yearly importation of spermaceti, palm, cocoa-nut, and 

olive oils, all of which aro used in great quantities 

for the candle trade. 

n. LponPBB AND Wax Matoh Making. 

WhUe on the subject of candles, that of lucifer 
matches naturally foUowa, especially as of late years 
the trade has been so greatly improved, as to have 
become almost elevated to the dignity of a British 
Industry. It is emphatically a trade of young girls, 
there not being, according to the Census tables, any 
males engaged in it. This, however, is not altogether 
correct, for boya as well as girls are found in the 
fiwtorieB, though only to a very small extent. The 
femsleB were ennmerated at 515, of the following 
ages: 


,^ 1 1^ 


10- 


26- 


.. 1 ,. 1 .. I .. » 1 


102 2i-A 


01 


41 


le ■ 11 ! 7 ■' 3 1 1 1 


by which it appears that nearly three-fourths were not 1 
yet out of thair teens. The Factory Returns, however, 1 
gave a very diffeient estimate of the numbers em- 1 
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1 There were, according to those tables : 1 


Smtland .. 


Nu.uf Cbildrsn 
Worta. 1 nndir in 


binder 18,1 .bo.« IB.! *^*™'"- ^<*^ 1 


36 152 
3 76 
3 1 2, 


585 
59 
35 


453 
49 
20 


1594 STStI 

167 1 351 1 

m 148 1 


but Kelly's Trade Directtiry states that there are 27 
makers in London and 25 in the proTinces. 

At all events there is a population of over 3000 en- 
gaged in thia occupation, the bnli of tho faetories, in 
proportion to the number, being situated in London. 
Lucifer match making wiis looked upon, not very long 
ago, as one of the lowest, dirtiest, and worst paid of 
employments, as it was certainly the most unhealthy. 
Tho trade was principally in the Lands of little 

iiften as not, were more garrets ; but fortunately it haa: 

latterly been taken np by men with capital and energy,- 

such as Messrs. Bryant and May, Bell and Black, and 

others of this class, who, while making fortunes for 

1 themselves, have raised a large number of children out 

1 of tho gnttcr, and taught them habits of cleanlinesi' 

1 and respectability. This has been done, not only by' 

1 building large and well-arranged factories, but by 

' substantial improvements in the manufacture of the 

motch itself, by which the danger of loss of health 

1 has been to a great extent taken away. 

1 The operation of making a lucifer match is a aimpls 

1 one, although, small as it is, it goes through a good 

h many fcands ere it ie readj to ba lighted. Fine fire-' 
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wood 18 out and re-cut {nanally by maciiinery) from 
planks into Email blocks, wxd then into eplintu double 
the length of, although the same eize ns, the match. 
The Bpliuts are then dried, sorted, tied in bundles, 
placed on hot irons, and dipped, either into anlphur or 
acme fatty matter, such as stearioo. Neit comes the 
"dipping" proper, in which the bundles are arranged 
in clamps and placed in the " compo," or phosphoma 
miitnre. After being dipped, they are shaken out, so 
as to prevent them sticking, cut in half, and placed in 
their boxes. The extreme unhealtliiiteBS of the trade 
consisted in the phosphorus dipping. The lueifor 
match itself only dates from 1833, and was said to be 
an invention of Swedish origin ; but after it had been 
in eristence here for about ten years, rumours came 
trova abroad (and indeod the attention of our own 
medical men had been attracted to it) of a horrible 
disease, which was said to be the result of absorbing 
phosphorus into the system. The reports were but 
too true. It was clear that phosphorus was the cause 
of a certain malign infiuence on the bone of the 
jaw, mostly the lower jaw, which produced necrosis, 
or death of the boue, and during its course entailed 
OD the euHerer the most frightful pain and the most 
hideous mutilation. It began with toothache, and 
if not stayed at this earlier stage, the jaw and gums 
swelled, the teeth dropped out, abscesses formed, and 
the jaw-bone eventually came away in pieces. Every 
match, now such an essential in our households, re- 
presented in those days an amount of wretchedness 
tad Bofiering horrible to think oL Not wba bkvb U:>«i 
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only dnwlMck to the trade, for those engaged in it 
were BO completely imbned with the phosphorus 
vapuur, that their elothee aod even their bodies per- 
potnAlly shoDB with a pale lambeDt light, bo that they 
became offenBiTe both to the sight and smell, and were 
almost pariahs amongst their fellows. This is now, 
happily, a thing of the past, although there are still a 
few small and badly-regulated match shops. The greater 
part of these, however, have been Bwept away, and the 
trade aggregated into factories, which have the benefit 
of good ventilation and the moBt rigorons discipline 
as to cleanliness. The most substantial improvement 
has been in the adoption of the amorphous, or red 
pliosphoruB, which, as compared with the white phos- 
phorus, is practically harmless. It is considerably 
more costly than the white, but its superior advan- 
tages very soon ensured its introduction. Apart from 
the dreadful jaw disease, phosphoric fumos produce, 
according to the late Br. Letheby, a good deal of 
local irritation in the bronchi and the alimentary 
canal, causing prostration, loss of appetite, and wasting 
away. This, too, has been to a great e):teut done away 
by the use of ventilating fans and local preventives, 
such as Bauoers filled with turpeutine placed close 
to the workers, one part of vapour of turpentine 
in 5000 parts of atniosphoric air being sufficient 
to noutrulize the phosphoruB fumes. Burns are not 
uncommon, nor is this surprising, considering how 
frequently the matches must catch fire ; but Band or 
a wet cloth is, or should bo, at hand to put the fire 
out. Together with the improvement in health and 
k appearance, there Las beea a,n et^uaY one m taorals 
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and general character, and match makers now bold 
their own with most ether classes of operatives. The 
average eantings of women were 10s, to Vis. per woek, 
young children 4s. to 5s. In 1871 the following 
statement of wages paid in Manchester was issued by 
the Factory Department ; 

Cbip-boi Qmkera .. .. 2 8 half-timers, girls. 

„ „ .. .. % a full-timers, women. 
Mschino frame fillers .. 10 10 „ 

Matoh-bpx m altars .. .. 10 2 „ 

fillers .... 8 „ 

Oddhwda 9 8 lulf-tiraera. 

„ 15 I'all-timora, 

Waxvestaand fasDemakerB 9 ID „ women. 

„ „ 3 6 liftlf'timatB, boya. 

Malch-entlingCboya over Vi) 7 full.timi]r3, 
Sawjers and laboureiB .. 18 9 „ 

Since 1871 the tendency haa been upwards. 

At the present time in London, the greater part is 
done by piecework, and ranch depends on the regu- 
larity of the "hand." Some will earn from 14s. to 
15«. per woek ; others from 22m. to 25s. 

Wax veatEiB and vesnvians are also made by the 
million, and omjiloy rather a higher grade of opera- 
tives, the work being cleaner and requiring a little 
more skill. A cotton wick is wound off from two 
cylinders and ton through a composition, the gauge of 
thickness being taken by a perforated metal plate. 
It is then reeled on to drums, which hold sufficient to 
measure 150 miles, and cut into the requisite lengths, 
after which it is dipped into the lighting composition, 
dried, and boxed. The vcsuviaus are TaBAe \'&i4 S!ao 
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matchee, except that the only phuephorus about; them 
IB at the very tip of the round hlnck bulb which is 
BO fnmiliar to Eiaokcrs. FuEcee are etripa of brown 
paper steeped in saltpetre, the ends being eeparated 
in alternate directiunB when the composition is put on, 
to prevent them sticking. A curious fact has been 
stated \>Y observers of the lucifer match trade with 
regard to the women emplo<^cd, viz. that those who 
mtike matches at home have nearly three times as 
many childreu, ae tJioBo working in the factory. 

As regards the boxes in which lacifers are packed, an 
enormous amount of ontaide employment was formerly 
given in their manufacture. A great deal of this, how- 
ever, has been absorbed into the factory, where, if on 
anything like a large scale, the whole of the operations 
arc now conducted from first to last. As in the case of 
stool-pen boxes at liirmingham, machinery is almost 
entirely used, not only for cutting up the wood, but for 
turning out ready-made boxes. 

I have no means of ascertaining what is the pro- 
duction of lucifer or vesta matches, but it has been 
roughly estimated (though after all it is mere guess- 
work) at from 10,000 to 15,000 gross per day. A gross 
equals li4 boxes of 100 mutches each. 

The value of the exports in 1875 were : 



Turkey 6,738 ' Btngal .. . 

China 5,385 \ Hong Koug . 

Brazil 7,059 I AuotruJia 

Bnmbiiy .. ,. 7,652 I Other cquciri. 

MadiBB 1,902 
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CHAPTER Y. 



CERAMICS AND GLASS. 



I. POTTBBT. 



Ik wlatevar light we regard it, whether of the 
numbers engaged, the money Talne to the conntry, or 
the port whieh it plays in the art edacation and refine- 
ment of the masseB, it is diJBcult to overrate the 
importance of the cernniic trade amongst EngliBh 
manufacturing induetrioB. It is one of the most 
ourions and interesting examples of the locnlization of 
a, trade that we have, and may well eicite the wonder 
of the traveller in North Staffordshire, who viBita for 
the first time the densely ])opulated district of the 
Potteries, with its multitudinous chimneys pouring out 
volumes of hlack smoke. The reasons for the localiza- 
tion of many of onr trndes are often difBeult to discover, 
and none more so than that of pottery, for, with the ex- 
ception of coal, none of the materiala used in the trade 
are found in tlio neighbourhood . The china clay eomea 
from Cornwall, and the flints from the chalk diatriets, 
and these are the principal CBBentials for pottery 
making. It iB singular, too, that the trade settled 
here, in an inland portion of the country, long before 
the present facilities for traffic existed, for these to a 
great extent annihilate distance and reduce the eK^oea 
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\i previous to the h- 
t cf ti» laihntr sjstem, and, still earlier, 
■yrtuD, tbs doai ssd difficulty of snpptyiDg 
9 potteries with their requirementB most have been 
verj great. With all this, the trade has never ceased 
to flourish &om the day when it wax first started. In 
many other places it has been tried, and only met with 
ft partial enccees ; bat the prosperity and development 
of Stokc-npou-Tront and the suironnding towns have 
been so great and bo continuoue, that, since 1801, the 
population has increased from 23,C2G to 187.225 in 
1871. The district kuuwn as " The Potteries" is, in 
point of area of but small aize, occupying a comer in 
the north-west portion of Stafford, a hilly ond naturally 
picturesque bit of country of some 10 or 12 miles io 
length, and embracing the towns and villageg of Stobe- 
upon-Trent, Biirslom, Tunstall, Nowcastle-under- 
Lyne, Hanley, Shelton, Etmria, Longton, Cobridge, 
&c. The whole district, in iact, including iron and 
ooal works, is one immeiiBO manufacturing centre, with 
hut littla or no interval botiveen each town. 

I will now deal with the uumorioLl conditions of 
the pottery trade, iucluiling, of course, all similar 
eBtablishments in the kingdom, though, as regards the 
nunibors to which they give employment, they are not 
so important, as they arc celcbrutad for the specialities 
of their manufacture. According to the Census tables 
of 1871, there were in England and Wales engaged 
in the earthenware trade, exclusive of tobacco-pipe 
making : males, 29,169 ; females, 15,953 ; and of this 
number ^North Staffordshire, or the pottery diatriot, j 



I abBorbed 2 



absorbed 20,728 mules aiicl 13,923 females, two-tliirda 
of the whole. The relative ages were as foilows : 



by which it will be seen that the manafacture employs 
much juvenile life. The Factory Eeturns place pot- 
teries and earthenware under separate headings, and 
give the following statistics of the former traJe : 
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Hereford .. 
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Norfolk .. 
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17 
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berland..j 


9 
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Nottingham 
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30 


2 


112 


Salop .. .. 
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3,954 


14.283 
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Suffolk .. 


8 




20 


18 




42 


Burray 


14 
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934 




14 




44 


176 




230 


WoMOflter .. 


14 




132 


480 


349 


961 


Turk .. .. 


45 


31 


321 
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734 


2,131) 


Total .. 


517 


3,137 


5.361 


18,825 


14,316 


41,639 
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Tu these we have tu add a total of 9130 engaged in 
the eartbenwRire alone, which brings np the English Bom 
to 50,7<)9. In Scotland there are twenty potteries and 
tweutjr-five earthenware worke, employing a. population 
of 4181, uf whom t!ie females form abontooo-third. lie- 
land jioSEesBce four jiotteri es and twenty-seven earthen- 
ware works, employing a total of 522, so that altogether 
wo have in the United Kingdom 55,472 persons directly 
engaged in ceramics. As I stated before, many of 
thoHp establishments are local and unknown to fiime, 
while others aro household words, wherever art educa- 
tion has made progress. In Stofibrdshiro are the 
works of Minton, Copcland, Davenport, Wedgwood, 
Brown-Westhead, Eollins, and others, most of these 
being of historic celebrity ; while in Devonshire wb 
have the Watcombe brown pottery, in Salop the 
Coalport ware, and the tile-works of Messrs. Maw, of 
Broseley ; and in Lambeth the pottery of MeEsra. 
Doultou. Worcester is celebrated all the world over 
for its beautiful china ; while Ireland is attaining 
a well-earned celebrity with the Belleek ware. I 
merely mention these well-known names, as examples 
of tho specialitiea of the trade. Other places are 
equally, if not more, familiar to virtuosi and col- 
lectors, such as Bow, Liverpool, Derby, Bristol, Swan- 
sea, Nantgarw, which have played their part, and are 
now defunct. 

Like other large industries, pottery has been greatly 
influenced of late years by the improvements that have 
been made in it, telling not only on the character of 
the article produced, hut on the condition and anr- 
I'oundings of the producer -, ani 'ui vit\\,vQ.% ^iti'oli. ^a^ 
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iportant body of people, it would be unjust were I 
to omit detailing the previous, as well as the preeent, 
state of the opeiativea employed. 

Tbe pottery districts bave been the subject of 
several inquiries and investigations, of&cial and other- 
ffiee. In 18il a report was made by Mr. Scrivener 
upon tbe physical condition of the childi'en, and again 
in 1860 by Dr. Greenhow on tbe excessive mortality 
from pnlmonary disease ; and lastly, the Children's 
Employment Commission (1862) went largely into the 
question. Dr. Arlidge has also written a pamphlet 
on the diseases of potters, to which I shall have 
oocftsion to refer. As a rule, the earthenware establisb- 
ments are larger and employ more operatives than the 
china making, in which the work is less heavy, and the 
quantity of material used comparatively very small ; 
and, therefore, according to the character of the manufac- 
ture, there is a difference in the number of workpeople 
and division of labour. Pottery may he divided into 
two departments, i. o. potting and Hiiishing. In the 
former, the first opei'ation is that of grinding the mate- 
riala, such as tbe Cornish stone and clay, the flints, 
and other essentials ; this being of the utmost im- 
portance to the future soundness of the ware, and 
usually a trade of itself. Tbe nest stage is that of 
" slippii^," in which the clay is mixed for tho use of 
tlio potters, and dried, formerly by the heat of a kiln, 
but now by hydraulic pressure. Not only is tbe fuel 
saved, but tbe workman is no longer obliged to bo 
constantly in the hot steam of tte kiln, which was very 
unhealthy. With the preparation of tbe c\b.-;j 'Vje.^ivfe 
the divisiun into the soFaral classes ot ^otteta, wj"^ *& 
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" throwers," turners, handlers, hollow and flat ware 
pressere, tile mukera, modellers, mould and " sagger " 
makers. All rouud ware was formerly made bj 
the thrower, but things are now changed ; in oon- 
Bequencc of the present mode of pressing large 
pieces in plaster moulds, the thrower has to fioieh 
Bmnll things in the ineide, leaving them to the 
turuer to do the outside. As Mr. Arnoiix says, in 
his vei'y jntercBting article on Pottery,* " this is to 
be regretted, for the thrower was really an artist, 
who could impress his feeling on the work which was 
entrusted to him, from beginning to end." In manu- 
Cftctoriea where the thrower's wheel is not worked by 
fltcam power, he generally reqnires the assistance of a 
couple of girls, one to turn the wheel, the other to take 
off the ware when thrown. This is also the case with 
the tumere. The handlers, as the name implies, fit 
handles to cups and jugs, &c., by pressing in plaster 
moulds, and bending the strips of clay in the form of 
handles. Boys are employed in this department, but 
it is not a very healthy occupation for a continuance, 
owing to the necessity for throwing forward their chests 
on to the monlda. The " flat-pressers " include the 
makers of dishes, sBQcers, plates, &c., and it is curious 
to note here the former requiromonts of juvenile labour, 
the dish maker usually employing one boy ; the plate 
maker, two ; the saucer maker, three ; and the oup 
maker three, and sometimes four, fieceat improve- 
ments, however, have done away with the employment of 
BO many young lads. One chief occupation is to torn the 
* ' Britieli Manufacturing Industries.' 
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"jigger," or wheel, on which ^the workman forms tho 
ware ; tut these are now freqaently worked by steam 
power. For a long time, the flat-preesers entertained a 
Btrongobjection to thejiggerbeing turned by machinory, 
somewhat on the same grounds that the Sheffield 
giinders objected to the fans, viz. that it woald tend 
to diminish the number of workmen ; but the change 
has been adopted in most of tho large factories. When 
formed, the ware has to be taken to the stovo to 
dry. This work, which is always performed by boys, 
was formerly very unhealthy, as tho stoves consisted 
of little rooms or ovens about 13 fact square and from 
8 to 12 feet high, fitted inside with shelves on which 
the moist ware was placed. In tho centre was the 
stove, the temperature being from 120" to 140°. Ah 
Hoon as the potter made the plate or saucer on the 
mould, the boy had to run off with it to the stove, and 
in proportion as the number of moulds, with which 
the workman was supplied, was limited, so had the 
beat of the stove to he raised, in order that the monlds 
might be more quickly dried and used again. The 
boy hod not only to enter the stove constantly to place 
the moolds, but also to turn them, so that the ware 
might not bo bent in drying. This was one of the 
chief causes of ill-health in the potter's business ; but 
it has boon of late largely remedied by the use of a 
new stove, in which the shelves revolve round a central 
spindle, so that, by a gentle pnah, each shelf is brought 
front of the opening, thus obviating the 
neceaaity for entering the stove at all, "Wedging" 
r -the clay, ot beating it, so as to expel wi^ aitx irouL'^ 
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ftfter it cune from tho hajids of the slipman, used to be 
Ititgcly done l>j- boys; bnt tho new way of drying by 
hydraulic preseure (as eiplainod above) has almoBt 
superseded the wedging operation. "Moulding" is a 
most important part of tbe potter's work, and, to be 
able to apply the same systematic pressure to all parts, 
requires a skilled operative. Tbe hoUow-ware pressers, 
who make jugs, ewers, soup tureens, &c., are said to 
suffer much more from asthma and pulmonary diseasea 
than the flat^pressers, owing to the more laborious 
character of the work, 

Tbe ware being dried in the stoves, it is next placed 
in the " saggers " to bo fired — the sagger being a fire- 
clay case to hold the ware. The fireclay of which tbey 
are &8liioned, cooiee from the Stafibrdsbire coal mea- 
sures, and the operation of making the saggers forms 
a distinct division of labour, and one that requires much 
strength, owing to the quantity and weight of the clay. 
The saggers, when filled with ware, are placed in the 
oveu to be fired, an operation which subjects the oven- 
mcu, placers, and fire-mon, to great vicissitudes of tem- 
peraturo. This is the only portion of tbe manufacture 
which requires night-work ; and it is one that demands 
oonsiderable experience, so as to ensure the heat being 
raised very gradually and systematically. Oonmion 
terra-cotta and stoneware only require one firing, but 
for all other wares, it is necessary to have two, so as to 
suit the texture of the body of the ware to the gkze 
on tho surfiMse, the putting on of which is the next 
operation after firing, if the goods are to be loft white ; 
iS, however, they are to bo decorated with a pattern, , 
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y are sent to the " printing" department. Putting 
on the glaze or " dipping " the ware is one of the 
moBt unhealthy parts of a potter's businese, owing to 
the poisonous nature of the glaze, of which lead forms 
a large ingredient. The lead is in solution, and, ac- 
cording to Dr. Kichardsou, does not enter the system 
by absorption, but by introduction through the month, 
the workman becoming careless and taking up his food 
with glaze-covered hands. In whatever way it acts, 
the consequences of lead-poisoning are most disastrous, 
inducing nausea, vertigo, and paralysis, in fact, all the 
symptoms of lead colic. 

The decorated ware has next to go to the " printers," 
a process very similar to transferring to paper a design 
from a copper plate. Women and young girls are 
employed in this department, as " transferrers " and 
paper-cutters. There is nothing in the actual employ- 
ment which is deleterious, siive that the rooms are 
sometimes very hot and badly ventilated. Tho same 
remark may apply to the " painting " department, 
although tho class of operatives (principally females) 
being of a much higher and more talented grade, we 
find a corresponding improvement in their surround- 
iugB, " The girla work at long tables placed under 
the windows, which it would be impossible for them tu 
open for the purpose of ventilation without subjecliug 
themselves to draughts, which would probably be 
more injurious to their health than even the close 
atmosphere which they are breathing. Female appren- 
tice painters are generally taken from ten to twelve, bat 
I at Messrs. Miuton's, not under thirteen. During the 
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f are of liul« use to their emploTers; 
Uiej ftre pud « snull weekly wage daring tlie first 
tliree jeirs, % oertein Bjnoniit of work being allotted tci 
them aooordiug to their efficiency ; thef then begin to 
work on the piecework Gjstem, with certain dednc- 
tions to the employers, ae in the case of the apprentice 
bojH.' The remmining branches of eniplo;ment are 
those of h nmiahing , gilding, and scouring, the latter 
being that of dusting and cleaning the china wan 
from the fine flint powder. This is done bj nomeni 
and is a moet unhealthy occapation, the fine but jagged 
dnet tending to produce pulmonary disease. Ui. 
Scrivener * speaka very strongly about the sconring. 
" The particles float abundantly in the atmospheie of 
the room, and cover tlie persons of the young women 
as plentifully as flour does the miller: in every act of 
reepiration, a considenible quantity ia deposited on Bie 
nnnterouB surfaces of the trachea, fauces, and bronchial 
tubes, and being acutely angular and irritating, soon 
occasions thickening of these membranes, as evidenced 
by their small weak voices ; asthma, chronic cough, 
tubercnlar development, and consumption soon follow." 
The late Dr. Grecnhow wrote even more strongly, and 
showed how, ont of thirteen china sconrera whom he 
eiauined, only four were in good health. 

The importonco of the modern improvements, which 
do away with so much of the " mould-running " and 
the " Btoving " for boys, cannot bo overrated. Here is 
a calculation ehowing the physical labour which had 
to be gone through by one of those little fellowe. ■ 
• Beport, 1841. 
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" It will appear that a good workman can, and fre- 
qnently does, make eight score dozen saucers a week, 
each dozen containing thirty-six pieces. Each piece 
is cnrried by the boy twice to and fro, and weighs 
(mould and bat) 2 lb. ; but as two pieces are carried 
at the same time, they will count but as one, and 
as 4 lb. on every trip. Let us first calculate the 
weight absolutely borne, then the distance run bare- 
foot Eight times 20 is IGO ; 36 times ICO ia 67G0 
pieces of 2 lb. each, carried in 6 days of 72 hours, 
which, multiplied by 4 {the weight of 2 moulds and 
bats), gives 23,040 lb. ; divided by 6 (the number of 
working days in the week), it will give 3840 lb. a 
day of 12 hours, without deducting the so-called one 
and a half hour for meals, which, by the way, they 
never get. The average distance from the " whirior " 
to the centre of the stove ia on honest 7 yards ; the 
same back will make 14 ; 14 times 57<}0 yards gives 
80,640 yards, or 45 miles, 1440 yards in a week ; and 
this divided by 6, gives 7 miles 1120 yards per day. 
Besides this, they have to mount one, two, or three 
ateps, to place the pieces u]>on the shelves. But this 
is not enough, for their master requires them, while 
he is taking his pipe or his pot, to " wedge " the clay 
in the yard, and collect the half-dried pieces from the 
ahelves : again, to come half an hour before him in 
the morning to get coals in, ashes out, or sweep and 
make ready the rooms, while he probably has to walk 
a mile or more from his home to his work.* " No 

* " Evidence before Ohildren'B Emplayment Camniiaaion," 
VwABesaA, 1868. 
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Dr. Arlidge, tie phyBiciftn to tJie Staffordshire 
Infirmary, giyes the following striiing table, con- 
firming the unhealthinesB of the trade,* t 
regards the two first-namod disordeiB: 



Bronchitis 

Pbthieia 

Bheumatic 

Btomaoh difiotders . . 

Lead-poiaoning 

Oerebro-spinul dileasea 

CardiiLC 

EpUepay 



P<*iers 


Noil P.-m'T. 


CM.1.S). 




3fi-n7 


18-00 


20-9 


13'00 


7-79 


21-00 


8-« 




8'00 




4' 32 




2-81 


6-00 




5-00 



As compared with the Burrtranding popnlatiou, 
which principally consista of colliers and iron-workers, 
(as far as N^orth Staffordakire is concerned), the pot^ 
ters present a yery favourable aspect. They ore in 
general of clean and tidy habits, and although drink- 
ing has taken too deep a root amongst them, it is by 
no means so much the case as it is with their uoigh- 
boura. As a consequence, fhoy are better off and more 
provident, and figure comparatively seldom in the 
annals of crime or pauperism. The pottery district 
obtained a very bad name a year or two ago through 
& ridicnlons and sensational mau-and-^og-fight story, 
the truth of which never seems to have been brought 
home. The statistics of the police at Stoke, Hanley, 
and other places, however, show that the district is 
imueoully quiet and well-bebavod for a large manu- 
■ ■ On the Diaeaaea prevaleot among Potters,' 1872. 
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^^^1 &ctnriiig population. The wages, according to the 1 
^^B Foctorj £«tuniB of 1871, ^ 



Thjowera 21i. lo 36s. per week. 

Turiiore "" "" 

Hollow-ivare preeitw 
Flal-ware presseri . . 

Piiutcrs 

Oifen-men 2Si. 

Sagger mokerB .. 

Mould niDDera 

Biaauit flre-meQ 

Dippers 

Slip milkers 

TranafLTrera 

Pttiritera (womoD) 

Gloat (or glaze) fire-men ,, 

Jar mnkera 



ii-Gd. „ 



uid in 1876 : 
Labourers 



Millera (Bint and colour! 

grindera) / 

glip makora 

Clay preB3-meu 

MoAillera 

Mould makers 

Throwers 

Turn, 



Holl<iw-waro proBsere 
Flal-pxeBBers 
Sagger makera . . 

Uandlera 

„ (women) 

Placera 

Fire-men 

BiBouit warebouae-^nen 



Under warehouae-men 
WBrohouae-wumen .. 
Pariiui figure makers 

Engmvera 

Printers 

Transfprrora 
HardeuiDg-an kila-men 

Dippers 

GlMt varebouae-mea 

Bortera (womon) 
ArtUt designers .. 

Pttintere 

„ (womeQ) and Ik 

Gilders 

Bumiahors 

Qround-lajera .. 
Btencillera (women) . . 
Enamel kiln-men 



2is. to 269. per week. 



1 



„ +n. 




„ 4fi. 




„ 5ns 




„ nss 




„ 10" 




,,120 




„ 2t»» 




„ »& 




„ 11)1 




,, li.'is 




„ 2.^! 




„ 45s 




„ 3()s 




„ 50s 





These pEtrticularB suppose throughont, compel^at 
workpeople, coastaut work, steady habits, and a monu- 
fitctory of respectable position, in the trade. 

As regards legislative progress, the earthenware 
trade comes under the Factory Extension Act of 1864, 
which in that year was applied to this branch of em- 
ployment. The manufaeture of bricks and tiles, how- 
ever, is imdcr the Factory Extension Act of 1B67 and 
the Workshops Begulation Act of the same year. 

Kothing shows the anomalies of our working-clasB 
legislation more than tho condition of things in 
the Potteries ; for not only are these kindred trades, 
alike in all their main features, under three difEercaJb 
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Acts, but mattoFB are atiU further complicated by the 
prozimitj to the coal-fields, which make a fourth and 
separate diviBion of official cogaizance. A boy may 
work in a coal mine at twelve years old ; but he may 
not go into the adjoining pottery and work there until 
to ia thirteen, except as a half-timer. The incon- 
Btstency would be almost comical, were it not an 
enormous incanveuienoo, for it has the effect of 
causing the half-timers to work until they are twelve 
years old, mid then abruptly leave for a colliery, thus 
creating a deficiency of juvenile labour at the pottery, 
and a sudden interruption of working arrangements. 
The same confusion takes place in the schools, for the 
required hours of education are different in the Factory 
and tho Coal Minos Regulations ; and thus the tiro 
arraugements are always clashing with each other and 
giving needless trouble to all parties, from uiBpectois 
downwards. 

Our espoits of earthen and china ware, Parian and 
porceLiin (except red pottery and brown stoneware), 
were as follows : 



1867 .. .. 


£1,635,216 


1872 .. 


.. £1 


,990.783 


1868 .. . 


1,042,550 


1S73 .. 


.. 2 


048,872 


1869 ., . 


1,778,S39 


1874 .. 


.. 1 


738,340 


]870 .. . 


1.637,026 


1875 .. 


.. 1 


.745.078 


1871 .. . 


1,731,483 








our best customers being 


he United States 


Gcrma 


takes most brown ware. 








In 1875 th 


exports we 


e in value; 






Red pnttery anii brown 


stouewara . 


£106,642 






i.Tss.sai. 



Onr imports 


irereia: 








Vflljf. 




Vmne. 


1870 .. . 


£150,437 


1873 .. 


.. £340.499 


1871 .. . 


17(1,307 


1874 .. 


.. 323,507 


1872 .. . 


237,467 


1875 .. 


.. 336, 66Q 



II. Tji,eb. 

Tlie manufacture of plain and encaustic tiles is 
80 far important in tLia country, that I cannot omit 
mention of it, although it practically belongs to the 
pottery clasB, or more strictly speaking, holds a middle 
place between pottery and brick making. Many brick 
makers munnfoctnre tiles, though the encaustic process 
ia a apoeiality belonging to a few firms, foremost among 
whom may be mentioned Herbert Minton and HoUins, 
of Stoke-npon-Trent, and Maw, of Broaeley. The 
process is very simple, the plain tiles being composed 
of dry clay powder, subjected to a great pressure while 
in metallic moulds. The encaustic tiles are made from 
clay in which the design iB sunk below the surface, 80 
as to allow of the different colours being poured in ae 
required. When hard, the tiles are scraped, and show 
the coloured design. The conditions uader which the 
manufacture is carried on are so similar to those of 
pottery, that they do not re^iuire special mention. 

m. Bbioks. 
The manufacture of bricks and draining tiles em- 
ploys a Tery large population throughout the king- 
dom, and perhaps gives more steady occupation (albeit 
it is a " season " one) than almost any trade ; 
g of great depression, aaeh as i 
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jtmr (]87€), bnildisg and diwning sppeiu' to be as 
floorialiiiig u in more prosperuQS jearG. The CcnsnB 
Uble« gin t. total for Englaad and Wales of 36,249 
nulcs uid 2530 females, of the respective ages us 
(bllovrs: — 

»■ \o- IS- w- ' u- 1 9s- t»- ss~ e&- IS 



b; which it will be seen that brick making is eminently 
k JDVGuile employment. 'Whether it is fitted or not to 
be BO is another question ; but the fact remains, that 
the brick-fiolda are always siranuing with young lads, 
ftnd occasionally girls. For the Utter it certainly is 
not an advisable occupation ; not that it is nnhealtby 
for those who con stand expoeure to the weather, but 
that it is too heavy for the feminine phjEic|ue, whila 
the associations of a brick-field are not such as a young 
girl should be brought np in. The Ocdbus RetnmB 
ore rather above those of the Factory Ketiirua of 
1871, which gives the following table of brick and 
tile factories under tiiat auperviaion ; 





No, of 


qiKltf 13. 


..■S?.. 


Mala 


Females. 


Total. 


England .. 
Scotlnnd .. 
Ireland .. 


1630 
IGS 
18 


Ilea 

47 
59 


4520 
375 
107 


12,815 

1,722 

330 


1«3 

318 
46 


10,940 

2.174 

493 


Total .. 


181G 


12G8 


5002 


li,87a 


1807 


22,907 
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When these returns were made, however, the brick- 
yards had Dot properly come under the Factory De- 
partment. 

The principal localities for brick making are in the 
coonties of Kent, Somerset, and Stafford, being in fact 
those counties where the most extensive and suitable 
beds of clay are found ; but indetd it is n very 
general trade throughout the country, and scarcely a 
town of any size, but has (under favourablo circum- 
stances) a brick-yard adjoining it. In Kent alone, the 
brick-fields, in the noighbourlioed of Faversham and 
Sittingbourne, extend for miles, as far down as the 
mouth of the Medway, and again np that river to Maid- 
Btone ; and a population of between two and three 
thousand persons find work in them. The following 
description of a brick-field is taken from tho Factory 
Beportof 1872, graphically given by Mr. Sub-Inspector 
Whymper : " Dotted aljout some great tawny flat, which 
stretches perhaps for miles down to the misty waters 
of tho Swale or Medway, stand the huts or ' stools,' 
in or round which the greater part of the juvenile 
labour is carried on. Each of these is practically a 
separate factory, in which the gang, possibly made up 
of his own family chiefly, is hired, paid, and controlled 
by the ' moulder.' He, in his turn, receives so much 
per thousand for the bricks, and has to get his profit 

as he caa Go to the brick-field on a fine day, 

when the ' stools ' are at work, and a feverish activity 
will be soon to inflame the ' brickies.' Here sunburnt 
men, whoso scant clothes arc of much tho same colour 
a their skins, desperately rim their top-heavy batra-N- 
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^^^^m loftdB hour after hotir under a perhaps almost tropical 
^^^^H mn ; there, the little ' barrow-loader ' (htk]ipilj now no 
^^^^P longer a child of seven or eight years old) ceaselessly 
^^^^ Bwings himself from leg to leg, aa he lifts hia tale of 
I bricks upon the barrow; while that other worker, who, 

L by her length of draggled skirt should be a womait, 

^^^H olaimB no exception on account of ber sex, but rough- 
^^^^b shapes the lump of clay and snppliea the moulder next 
^^^^K her, OS if he were an insatiablo machine, and not a 
^^^^ creature of flesh and blood. On a wet day all is 
changed. The huts are empty, and the tools of the 
work lie about unused. Not a brick is being made, 
and not a soul is to be seen. Anything more desolate 
than a large brick-field on a wet day it would be diffi- 
cult to imagine." 
^^^^ Simple as is the appearance of a brick, it is sur- 
^^^^L prising Low many divisione of lahonr are occupied on 
^^^^H it. There are two kinds of hand-making of bricks, 
^^^^H differing according to the character of the clay bed, 
^^^^P TIZ. " slop " mouliiiug, which is principally found in 
^^^^1 Lancashire and the Northern districts, and "sand 
^^^^f stock " moulding, which ordinarily prevails over the 
London clay areas. In most of the large brick-fields, 
machinery is in use, which dispenses with a consider- 
ahlo portion of juvenile labour; but it is by no means 
universal, and I shall describe the hand-making process 
first of nil, pointing out the stages where the machinery 
has stepped in. The " monider," who is at the head 
of the gang, and who, when he can, employs the 
members of hia family, stands at his " stool," with the 
" walk-flatter " by his side. This is a girl o 
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probably his daughter or wife, from whom L 
a. lump of clay sufBcient to make & brick, e 
first of all given it a hasty wedge-like shape. The 
clay is brought up from the pit or bed, by & workman 
called the " tempercr," who wheels it to the " pug-mill," 
on emeigiug from which, enough is cut off to make 
three or four bricks by the "pug-boy," who tben 
carries this lump to the " walk-flatter," to be passed oq 
by her to the moulder. The pug-mill, wlien not 
worked by steam, is turned by horse-power, and for- 
merly it usaaily stood a considerable distance from the 
moulder's stool, so that the little pug-boy, always very 
young,had to carry the load by supporting it against hia 
chest. Now, however, the pug-mill is generally placed 
close to the moulder, and is self-delivering, in which 
case the services of the pug-boy are dispensed with. 
It is not BO, however, always, for Mr. Lakeman, a Snh- 
Inspector of Factories, writes in 1872 : " Pug-mills are 
not general in Essex and Sufiblk, the earth being trod- 
den by children, who are kept at work tempering a heap 
of clay from morning to night; they also serve the 
makers with clay, being obliged to lift quantities nearly 
equal to their own weight ; they must also wljeel away 
the bricks and place them oa the ' backs.' I have seen 
doable-made barrows capable of taking off fifty bricks 
at a time ; this load is wheeled away by two children, 
one in the shafts, the other a leader, pulling along with 
a rope. In a large work in Suflblk, I found a child, 
pnny and half fed, about nine years old ; he had to 
load a barrow witli stiff unworked clay, then wheel it 
I, grinding machine : so he went, to and fi»,Vax- 
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S. like a little donkey, t Look the Imutow, wheeled 
) diBtnnce, then oekod the fureman to do iJie 
I affirm that the barrow was such us men use, 
thkt it was full, tli&t it wqb a heavy load for me, and 
that Iho foreman admitted it was a heavy load for 

The moulder flings the elay whieh he has received 
&om the flat-wolkor into hie mould, and empties it on 
to a pallet hoard by his aide, called the " page," and 
from thence it is lifted oif by a boy called the 
" barrow-loader," to the amount of some twenty to 
thirty bricka, and placed on a light cart or barrow, 
The "pnsher out" wheels it away to meet the "off- 
boarer," who places the bricks, or " skintles " them, in 
the "backa" to dry. The introduction of btiok- 
making machinery, such as Clayton's, or Bawden's, 
has largely modified the moulder's duties, and enabled 
him to do without the fljit-walker and the pug-boy. 
Two men, or a man and a boy, are sufficient to attend 
to the machine, the bricks, after being turned out, 
being treated as before. After the bricks are suffi- 
ciently dried, they are taken off to the kilns by the 
" crowder," who delivers them to the "setter" to be 
burnt. It will be seen, therefore, that although a 
great many, comparatively speaking, are employed in 
the manufacture of a brick, the work is heavy and 
fatiguing, principally owing to the unyielding nature 
of the material. It ia, moreover, one that is exposed 
to the action of all weathers, although a wet day ia 
generally a dies non, as not being suitable for brick 

* FaotoiT Beports, 1672. ■ 
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makifflg, PreviouH to the includiiig of brick-fields 
under the Factory Act, the hours were unreasonftbly 
long, and the age of the children employed inhumanly 
early, so much so, that it was a common saying that 
" a moolder's child is horn with a brick in his mouth." 
Evidence was given before the Children's Employment 
Commissioners, in lSl}2, tkat the hours of work for 
childrea were from 5 a.bi. to 8 or 9 P.K., most of these 
little victims being not more than eight of nine, and 
some as yonng as six. Eero was a case in point, 
relating to a pug-boy eight years old : " He was 
working here last summer ; he could scarcely speak 
plain then ; 'tis but an infant, as you may say, even 
now, and my wife used to say, it made her heart ache 
to Bee the poor little fellow. I hear him going up 
with his horao at four or five in the morning, singing 
as he goes by my cottage, and he doesn't get home 
again till S or 9 F.U., and in the long summer days 
not till 10." Then the little barrow-loaders, who were 
&eqnently young girls, had to lift loads as much as a 
man could do, perhaps twenty-five tons or thereabout 
in the course of a day's work, and if the ground was 
saturated with rain, the labonr was proportionately 
heavier. It was fortunate indeed, for the interests of 
humanity, that the Legislature at lost undertook the 
BUpervieion of the brick-fields, aud afforded the much- 
needed protection to these poor children. At present 
briok-yanls come under the Factory Act of 1867, the 
Workshops Act of the same year, and the Factory and 
Workshop Amendment Act of 1871, which prohibits 
s employment in this occupation of females MiiA«t 
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Biiteen, and children under ten, eicopt when the tiles 
made are ontamentsl ottes. It is very Batiefactory Ui 
know that, even amidst these rough operatives, the 
effect of the supervision baa been of the happiest kind. 
Overwork has been substantially checked, while Tery 
yonng childrea can no longer be employed with im- 
punity ; and althongh, donbtlcss, the inspectors have 
had a hard battle, to see that the law is properly 
carried oat, there is a marked decrease, according to 
the latest reports, in the rough manners and defiant 
attitude of the workmen. Brick makers have been so 
long neglected, that it will take a considerable time 
ere they lose their character for ignorance and brutality ; 
and even as lately as 1873, Mr. Lakeman quotes 
(speaking of his district in the east of England) : 
" A most barbarous, semi-civilized, ignorant set. Men 
and boys look like Bed Indians, the sand used tn 
brick making being burnt red, with which their bodies 
are covered, working bareheaded, barefooted, with ex- 
posed breasts, and wild looks. Drinking all day 
Sunday, Monday and Tuesday, dog and man fighting. 
They resume work on Wednesdays, when the poor 
little unfortunates are made to toil away, stomping 
and carrying, and pressing a good fortnight's work into 
three or four days. One man, who lost week earned in . 
four days 28«,, took his wife home a loaf of bread 
and 6rf." • In truth, the desire for drink is one of the 
worst features of the brick-yard, and with it, of course, 
comes the waste of half the subsequent week. 

With respect to tcages, brick making, during the 
• Faotory EepoxU, 1873. 
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I decidedly remimeiative. The monlder 
nBually works under an agreement for ft yearly hiring, 
and he hires a gang under him, the members of which 
are paid by the piece, viz, bo much per 1000. As 
stated before, some of the gang are usually of hig own 
household ; but even where they are not, it is the 
castom for the moulder to provide board and lodging 
in bis hut. Under these circumstances, it may cosily 
be imagined that cleanlinees and decency are the last 
things thought of. A hand-maker of bricks ("sand 
stock ") will make, in the season of twenty weeks, some 
500,000 bricks, or at the rate of abont 25,000 in a 
week of 45 hours. "By the Union tariff, the sum 
obtained by the moulder from the master is now (1873) 
9s. per thousand of bricks, which is thus distributed : 

Moulder 2 4 per 1000 

Temperer 2 4 „ 

WheeiBr 2 3 „ 

Carrieroff 1 Oi „ 

WiJler 1 OJ „ 

ThoB Hie earnings have been : Moulder, 21. IBo. id. 
per week ; carrier off, 1^. 6g. Id. ; waller, ditto. One 
caae of a moulder I knew, who turned out 620,000 
bricks in the season. His son, aged fourteen, carried 
them off, and his daughter, aged scTenteon, walled 
them ; a second daughter of nineteen working at 
another stool. The net earnings of this man weekly, 
and his three children, amounted to 8/. 7«. 2id, This, 
however, was an extreme case." * 

*■ Factory Eeports, 1873: Bignold on the Miinchesler Brick- 
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AccordiDg to tho Factory Returns of 1871, the 
aTerage weekly eaminge of brick-yards in Kent were: 

Mnnliiers 278. 

Sorters and loaders 25s. 

Burtow-men 18s. to 21s. 

and in the present year (1S76), I see by the ' Lnbooi 
Kewa ' that the price is 6s. Bd. per 1000 bricks. 

Brick making cannot be Boid to be an unhealthy 
trade, eseept when pursuod under the unfavourable 
circumstances before detailed. But for the &ct that it . 
is carried on almost entirely in the open air, and that 
the clay itself ia of a damp, retentive character, giving 
a great oi>eniug for rhourantic complaints, there is 
nothing in the manufacture itself to cauEe illnesB or 
more than usual mortality. 

The Eegistrar-Generara Eeturna for 1871 are as 
follows : 



which certainly betokens no tendency to prematnie 
decay. 

I have no means of calculating what is the present 
production of bricks in this country ; but it must be 
enormous. Mr. Lakeman in his report as Factory 
Sub-Inspector for Ebbox, Suffolk, and Norfolk (1873) 
speaks of " 500 ascertained fiedda," and the known 
number under the care of the Sub-Inspector's districts 
of Mr. Redgrave's division to be 1816. In the year 
1858 on ef ort was mode ^17 "Can «.\i.tlioEities condacting 
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&e mmerol statistics to tabulate tho brick-^Bida and 
the quarries of tlie United Kingdom ; but after the 
iBsa6 of one volume the publiciition ceased. 

As the only estimate in existence, I give this one of 
1858,* which is a table of the quantity of bricks, tiles, 
and draining pipes, &c., mauufactuied in that year : 



Cornwall 

Devonghire 

DoiBetahire 

BomeiBetBhii'e 
Glouoesteiobire . . . . 

Watshire 

HampBliire .. .. 

Ideol Wight ., .. 

K^ '.'. '.'. '.'. .'. 

MiddleEQX 

Berkahire 

Snffijlk '.'. '.'. '.'. '.'. 

Norfolli 

OaintiridgeBliice . . 

Hertfordahira 

BnokiitKl'Hmahira 

OxfordBhire 

BedfanLOiLie .. .. 
HoDtiTigdDuahire 

Lincoltuhirc 

NoiihaiDp lonshin 
WarniclisLire 
LaceatBrehire 
Mottiaghnoiahiie 

Derbybbire 

BItifibnialiire and Wor- 
ctsatershiie 



» Mineral Btatittias. Building Btone Hettuoa, 1%%. 



26,250.000 
71,500,000 
72, 875, 000 
84,500,000 
68,500,000 
62,300,000 
67,600,000 
77,550,000 
75,000,000 

107' 500,' 000 
42.350,000 
80,000,000 
84.000,000 
75.000,000 
69,000,000 
27,500,000 
35,500,000 
54,500,000 
29,000.000 
24,750,000 
75,500,000 
58,250,000 
75,000,000 
54,000,000 



72,325 

118,335 
46,585 
68,000 
92,400 
82,000 
75,900 
30,250 
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■ IV. Clay Woskkhs. 
I Amongst the workers in clay, I must not omit 

■ reference to those operatives in Cornwall and Devon- 

^^^H Bhirc, who raise the ciiiaa clay or kaolin for the chi 
^^^^H fcctories at the pottoriee ; also the blue at ball clay 
^^^^P from the tertiary clays in the neighbourhood of Poole 

■ wid Wareham. A couBiderahle population is, employed 
upon these special deposits ; but I am not aware of 
anything in connection with tbem, ^bich differs from 
the ordinary clay digging. The Comiah clay workers 
in the neighbourhood of St. Austell get from 15s. to 20i. 
per week of 48 hours (1876). The foUowitig is the pro- 
duction of kaolin and china stone for the last ten yeoPB : 










K»„n. 


aina Sb>oe. 














1865 


97,750 


2S.500 






19G6 


105,000 


35,000 






1867 


137.000 


33,500 






1868 


100,000 


29,000 






1869 


105,700 


28,500 








110,520 


32,500 










3.4,000 






1872 


HI, 000 


48,000 






1873 










1874 


150.500 








1875 








The total yield of clays and stone for 1874 was : 




t™ 


V.l». 


Porwlaio clay and Htone 


226,309 


212,165 


Potter'a claj {Devon) .. .. 


5»,789 


29,S91 


{Comwim).. ,. 


1,818 


1.3S0 


Ball clay (Poole) 

I. 


79,205 


19,800 



QUASRTMEN. 



I The fireclajB of the coal mensurea play a very ira- 
portaat part in the iuduetries of the kingdom, and 

I deserve mention. Most of the fireclays are worked 
together with the coal aeama, and in these cases the 
operatives are subject to the same conditions of labour 

f as coal minerB. In some districts, however, as at 
Stourbridge, a special kind of clay is dng, particularly 
in request for making pots for the glass-houses and for 
gas retorts, the consumption of " pot " being 12,000 or 
13,000 tons per anmini. Women are largely employed 
in the Stourbridge district, breaking the clay in 
pieces, and throwing on one side all discoloured and 
irregular lumps. The average earnings are about 25». 
a week. The total amount of the fire claya derived 
from the various coal-fields in the United Kingdom ia 
1874 was 2,067,791 tons. 

V. Qdabbthev. 

As in the cose of bricks and claya, there is no more 
recent official statement of the number of quarries in 
the United Kingdom than the one of 1SS8, the sum 
total of which is thus given : 





Mnmter. 


Yield. 


V.I1H. 


England 

Wfd™ 

BKitland 

IrelMd 


l,50i 
15S 
678 


7,500,000 
3,500,000 
4,750,000 


1,705,508 
898,123 

1,211,393 
800,100 



It is to be regretted that there ia no later summary 
of this industry, which is not only of tho utmost im- 
portanoe to the country irom the variety and valiia qI 
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■ the baiUing stonee, but givee employment to siicli 

I largo body of men, viz. : 

i 



, Bkine qnwripr 
Bute quiuritr 



;2.091 ' 2fl,e81 

5,240 I 6,040 

7,597 9,793 

4,1^4 ' 5,194 



Profos§or Hull, in bis article on Building Stonee,* 
bos given so full a description of the sources from 
derived onr Bupplies, and of tbeir different 
qualities, that I need only refer my renders to it. TLe 
nature of the work differs of course according to the 
formation of the strata, or the hardness of the mftterial 
to bo quarried ; and there arc certain dangers to 'which 
all quarrymen alike are subject, such as those in- 
curred by falls and slips of rocks, or from blasting. 
Wben accidents do happen from the latter cause, they 
are usually had ones. Injuries to the eyes too are of 
frequent occnrrence, from the chips of stone which are 
constautly flying about. 

Slate quarries or mines, however, demand a little 
more attention. Our great storobonees of elates are 
the north coast of Cornwall (Tintogol and Delabole), 
Cumberland, and North Wales, the largest and most 
valuable quarries in Great Britain being situated in 
the ranges of mountains in the neighbourhood of 
Llanberis, Bangor, and Festiniog. For many years 
liie quarries in the latter district have been worked 
' 'British MauutaotuiingluduHtrieg.' 
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I 1^ open work, but the escavationa became bo deep, 
that the overlying masses were a source of danger 
to the moa and of loea to the proprietors, aod it 
then became necessary to drive underground levels, 
and mine the elate just as though it wore coal, the 
blasting being done by skilled workmen called " rock- 
men." These rook-men work in partnerships extend- 
ing from pillar to pillar, and styled '' bargains." Mr, 
Evans, the Metalliferous Mine Inspector for Wales, 
whose duties include also slate mines, in his report 
for 1875, gives a melancholy picture of the sani- 
tary condition of the North Welsh miners. The 
average age at death of the Cornish metal miners is 
low enough, but that of the Welsh slate quarriers is 
still lower. Mr. Evans tells us, that the average age 
of the males who died in the sub-district during the 
year was 19*32 years; the average ago at death of 
the males not employed at the slate quarries was G? ' 12 
years, but that of the males employed in the slate was 
37 ■ 78 years, proving apparently that the workman in 
the slate mines sacrifices 29 ' 34 years of his life, in 
obtaining a higher rate of wago than the neighbouring 
agricultural labourer. The only reason for this 
melancholy state of things appears to bo the frightfully 
unsanitary condition of the villages, and the quarry- 
men's homes, in which typhoid and other fevers appear 
to find a permanent abiding place.* Where stone or 
slate is obtained from underground, the place becomes 
a mine, in the official acceptance of the word, and ia 
-then under the cognizance of the mine inspectors. 
' Goal Mines Ingpeotoift' Beports,' 1S75. 
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t As (jnarries, they are nmlor no anperviaton, although 

i a moot piiint whether, under certain circum- 

( stances, they are not under the Workshops Act. A 

I case was tried of a slate quarry, where more than fi% 

I persons were employed under sheds in splitting slates, 

it having been held that such a place was a factory; 

but it was decided in the negative. There ie no 

donbt, however, that quarries ought to be placed under 

inRpoction, with as good reason as mines, 

The Registrar-General's tables for 1871 give the 
feUowing results : 
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.c^jir^ 


=^ 


«- 


31^ 


*(^ 


s^ 


^^ 


>5 




31 
12 
28 
2 


64 
18 

27 


88 
18 
2S 
15 


101 
27 


105 
25 


20 




Btone aultpr .. ,. 




1 .. 
1 12 


S 


LimestonB {iiiarricr .. 




14 


'T 


16 



As far as the Mine Inspectors' Eeports embrace 
quarry mines, the following is the yield for 1875 : 



Black marble . 


Dorhjahire 


20 


Building atone . 


EenirewBhirB 


68,000 






FlagBtone .. . 




18,000 


Ganiater .. . 


LunarkBbiie 


750 


Limeatone.. . 


Scotland 


92,653 




WaloB and Salop .. .. 


12.500 




Lanarlisiiire 


105,262 






3,881 




South StafforJahirB .. 


224,728 


Skte 


Wales 

Westmoreland .. .. 


119.565 




Ireland 


794 


Wliinatone 




1.729 


, 


Dor^uun anAXoi'to'iiiB 


•i.rA'i. 



VI. Glass Woekb. 

The glass indnetry ia of great numerical and eommer- 

eialimportBnce,einployiiig(1871} 18,344 males and 1737 



females. The ages of the former 


ore given 


as follows : 


. 1 ,. 1 .. 1 .. 


,.!.. 


46- S6- 


et^ 1 ,s 


6 |l616 3392 20a9 


4338 ' 2890 1 


777 1 950 


327 S9 



by which the trade seems to be one of early life. 
There are, indeed, very few occupations which show 
such numerous varieties aa those ia which glass is 
manipulated ; for even in the actual production of the 
raw material, some four or five lands of glass are 
made, all of which differ materially in the proeosseB 
of manufacture and the conditions of the operatiTO. 
The Factory Returns of 1871 show the number and 
looolity of the glass works to be : 





Number. 


?^!.-. .j'rJ.^;^^. 


Pemala. 


TdtflL 


Durham 
UufsOBtm .. 
Mlddleaex .. 

land .. ..} 

StaBbrd .. 
Bmiey .. .. 
Wsrwick 
Worcester .. 
Totk .. .. 
Scotland 
Ireland .. .. 


24 
37 
16 

9 

1 
33 

S 
17 

8 
29 
19 

8 


10 
6 

4 
7 

i 

8 
2 

I 


1,113 

1,580 

184 

117 

70 
808 

86 
274 

SU 
877 
4^4 

63 


2,153 

3,602 

319 

277 

243 

2,755 

136 

874 

131 

1.961 

1.037 

192 


401 

927 

30 

83 

6 

312 

5 

167 

7 

138 

91 

9 


3.677 

6,065 
487 
421 
319 

3.876 
227 

1,318 
196 

l!593 

264 


^ 


240 


46 


5,592 I.13,G80 I 1 ,\\?. ^?1.\ ,1^ 



J 
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E' 
In addition to these there are (principally in tbe 
ooiinty of WftTwiok) thirty-Beven glass-cutting fac- 
toricB, emjiluying 500 people. The four main branches 
of the glass manufacture axe those of plate, crown 
ADd sheet, flint, and bottle gloss, all of wMoh have 
their Tariotics and eubdlTifiions. The chief locali- 
ties are the Tyne and Wear, for flint (blown and 
pressed), also plate; St. Helens, plate; Birmingham 
knd Stourbridge, plate, crown, aad sheet ; Castle- 
ford, bottle : London, plate, fiint, &c. It will he 
understood that glass making, or the work of the 
" glass-house," is one thing, while glass flnishiiig is 
another, involving what may be called separate and 
Bnbeidiary occupations, such as polishing, cutting, 
ornamenting, painting, embossing, &b. It is with the 
glasa-honses chiefly that we have now to do. Professor 
Barff has dealt so ably with the subject of glass in 
his article,* that I need only mention the Torietiea 
of the employments, in so for as they afiect the work- 
people. The plate gloaa, OS is well known, is made 
chiefly for smooth surfaces, as mirrors and windows ; 
crown and sheet, for ordinary window glass ; flint, 
for ornamental work where diversity of form is re- 
quired, such as lamps, tabic glass, medical and per- 
fumery glass ; whilo bottle is used for wine, beer, 
pickles, and all other classes of those useful ortjcleB, 
the bitter-heer trade alone employing a large popula- 
tion in providing bottles for it. 

In flint-glass houses, the men and boys work in sets 
or"obairs" of four, viz. the head-man or " work-m 
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ftia " seryitor," the " foot-maker," and the " taker-in ; " 
all these operatives raryiiig in age from the head-man 
downwarde, and the two latter mostly heiiig boys. In 
bottle houses the mrangement is different. The set 
ia colled a " hole," from their all working at the same 
furnace mouth or hole, and consists of the bottle 
maker or " finisher," the " blower," the " gatherer," 
the " putter-up," and the " taker-in," The latter, 
always boys, carry the articlea, the moment that they 
aro made, from the glass maker to the annealing kilna, 
bnt they arc not considered as "nttachcd" to the 
trade. Thoy also help to clean the irons for the men, 
and do other odd jobs. Boys are employed in crown- 
glass houses (which are comparatively few in number) 
aB "pushers," or sliding back the iron door of the 
ftirnace atter the glass is drawn out ; and in the sheet- 
glosfi houses, they push the cylinders into the anneal- 
ing kilns. Others hold shovels before the mouths of 
the furnace to screen the faces of the " gatherers " 
from the intense heat, prepare clay or " dabby " for 
arranging the pots, and help in the polishing of the 
plates or sheets, by throwing on sand or polishing 
powder. Women and girls are not now employed in 
the glass making itself, though they were until lately 
in the black bottle manufacture, where they drew 
them out from the arches or annealing kilns ; bnt 
they help in the stage of polishing plates, called 
" smoothing," and also in cutting, roughing, or obscur- 
ing glass for lamp globes, &c. Painting and enamel- 
ling afford occupation of a higher grade for others. 
Foot-makers are mostly apprentices learniag the ttads^ 
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though for boat work, jonrnej^en foot-maken « 
gononllr engaged. A foot-maker does not expect to 
be promotod to be a servitor, until he has been at work 
at the trade many years, and n workmiin is nsnally 
wdnnccd in life before he has attained that position. 
The fidlowiiig »oooiint of the routine of the work in a 
gl— hnw is taken from the evidence of a witnees 
iMtm tte OiiMren'B Employment GommiseioD * pre- 
iBtniig ikat tlie honre of work are necessarily peca- 
feHHti depotding on the length of time that it takes 
I the quantity of metal which it is con- 
I feasible to work out at one time. These 
; proccsEos ore called in glass-house parlawx 
" The first journey begins soon after 
t««ln OB Sunday night, because, if time is lost in 
^ eoaroe of the week, it cannot be fetched ap. The 
whole period riniuired for preparing and working out 
«M melting of metal may be pat on an average at 
tbcty-two hours. Of this two or three hours are 
taken for pn.ipwing the furnace, twenty for found- 
iu«£, eight for Huttliug, and nine or ten for working 
<jut the metal. Tho houra are much the same in 
both the crown and shoot work, except that, of the 
two, the working journey is rather shorter in the 
sheet." 

Glase-houBes, us a rule, are not such very hot places 
of work, except of course where the oj»erativeB are 
oloso to the furnace. In old houses, where the fur- 
uaed and kilns are crowded, or where the chief com- 
munication with the open air ia only through the 
* illtlUnA^ Ssqilojment Oommisnon. Fonrth Beport, 186&. 
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, the ventilation is very contracted and 
the heat is very great; but many of the modem 
houses are both cool and light. The amount of heat 
diffara too with the kind of glaga made, crown and 
Bheet houBCB having larger openings to the fumacee 
and dealing with bigger maesee of metal, than flint- 
glass works. There is iu most houses, too, much 
dirt and' dust flying about ; and in some of the 
bottle works, arsenic is used, and in flint-works, * 
lead, as ingredients in the materials, both of them 
tending to the nnhealthiness of the employment. 
The hottest part of tho operations is felt by the 
men who have charge of the metal and furnace during 
founding, before the actual glass making begins. The 
following is the temperature given in various parts of 
the house ; At the mouth of the furnace, from 172° 
to 220" ; place where the blowers stand, 95° to 118° ; 
where the boys " take-in," 80° to 196°, Both shovel 
holders and takers-in work in a tremendous atmo- 
sphere; and so, though in a less degree, do those boys 
who work in tho " arches," which are kilns or oveus, 
aomethiug like wine-bins, where the bottles are cooled 
down. The "takers-in," or the boys who take the 
glass from the blower to the kiln or arch, which is 
usually from 12 to 16 yards distant, have as hard 
work comparatively as any of tho operatives. The 
weight of each article of course varies, but practically 
it is added to by its being held at the end of a pole 
several feet long. This is necessary on account of tho 
heat of the bottles. The weight of a common quart 
bottle is about 1 lb. 9 oz., or 19 lb. to the dQK%Qu,«ai^ 
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"journey" ninety dozen are "taken in," 
making more thnu 15 cwt., or in some fuller joumeyB 
about a too. The pipes carried in eheet and crown 
honsoe also weigh from 16 to 20 lb., boys sometimes 
carrying two of tho latter weight at a timo. The 
difitanco that ie traversed depends very much on the 
nnmbor and the rapidity of make of the articles. 
When email things are blown, such as medical bottles, 
at least fifteen gross, or 2160, would.be made in a day; 
so that, taking the minimum of 12 yards to the arches, 
the carrying of fifteen gross would reijuire the boy to 
walk about 15 milen. In the Sheffield bottle works, 
the " number " or the basis upon which the wages are 
calculated, varies accnrding to the size of the bottles: 
for pints and quarts being 63 dozen, while for small 
bottles it is 70 dozen. For all below tho "number" 
the men are paid a certain price, and for all above it a 
slightly increafied price, the quantity of bottles made 
above the number being termed the " plus." The 
operation of " blowing " is said to develop affections of 
the chest, and, from the constant exertion, the muscles 
of the cheek sometimeB become strained and relaxed, 
so that tho cheeks, during the blowing, swell oat like 
great balls. On the other hand, exhaustion is partly 
made up by complete rest on Saturdays and Sundays, 
and not unfrequently on Fridays and Mondays also, 
thus giving two whole days, and sometimes three, for 
rest each week. The glare and the heat, of course, 
tell more or less upon the workpeople, and especially 
upon the boys, who are generally slight and small for 
their age^ with pallid complexions. Burns of various 
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degrees are bo oonunon, that they are alraoBt the rule. 
Intemperance is a sadly prevalent vice ainoaget glass 
makera, and it no doubt adds a good deal towards the 
unhealthy tendencies of the work in those who are 
addicted to it. In truth, the temptation must be very 
strong, and oven the boys are in tho habit of drinking 
large quantities of water, which frequently cauBoB 
chiUa. 

Glass-cutting is an unhealthy trade, not only from 
its being sedentary, but on account of the irritating 
dust arising during the polishing stage, which plays 
great havoc amongst those engaged in it. 

Few trades required supervision more than that of 
glass making, and it is now under the Factory Exten- 
Bion Act of 1867, which provides that no boy under 
the age of twelve, and no female, shall be employed in 
any part of a glass factory in which the process of 
moling or aniiealijtg glass is carried on, and also that 
no child, young person, or woman shall he allowed to 
take his or her meals in any part of the factory where ■ 
: in the manufacture of flint I 
iuding, cutting, or polishing 
Prom the nature of the trade, 
just as it is in blost-fumaces 



the materialB are n 
glass, where the work of g 
is being performed, 
night-work is 



and iron-milla. The tables of the Eegistrar-General 
ghow the number of deaths in 1871 to have been 299, 
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Compared witli all ngee, the ratio of mortality is : 



I 



" Among the gloss maanfactarere, tfao mortality ia 
higher at 25-35 than amongst the earthenware makers, 
but mnch lower afterwards." 

The wages in 1871 were as follows : 



FamideiB ., 36<. lOd. 
BpocB-meD (to.mi Ui« 
anioibles) .. .. 36t. 

EUn-men 35s, 

Cntters SSa. 

Ghnden .. .. .. 3fe. 

In IBTG a " work-man" mi 



Boja (grtndera) . . 8<. 

Bmoatbing .. .. 3Da. 

„ (womfln) 10*. 

Poliahing .. ., SSa. 



In the Birmingham districts glass makers naaally 
work fourteen, eisteon, or eighteen mores per week. 
In glaas-cutting the wages average from 25«. to 35«. 
per week of fifty-fonr hours. Glass engraving and 
etching is more romunerative, and those who work at 
it can make 3/. or AJ. per week. The operatives work 
by the pieou, and in their own shops, having their 
own apprentices. Women, working at ronghing, 
cleaning, &g., earn from 6a. to 10s, per week. 



GLASS. 179 I 


The exports of glasB from Groat Britain were : 1 


Plate, Bocgh on ficLVEKED. 1 






A,n.«.t. 


ya,».. 




iq.ft. 


£ 




1870 


1,357,308 


H5,509 






1871 


1,843,575 


159,965 






1872 


2,124,697 


243.353 






187B 


2,183,106 


828,699 






1874 


1,411,268 


315,605 






1875 


1,609,662 


211,307 





Fmrr of au. Kinds. H 






cwfc 1 


1 




1870 


107,942 


290,174 






1871 


100,648 


258,165 






1872 


113,497 


300.684 






1873 


124,160 


328.699 






1871 


101,762 


215,605 






1875 


104, 8i8 


211,037 




Bottle and Gbbbm Glam. 1 




1870 


611,288 


306,763 1 1 




1871 


650.225 


315,825 






1B72 


760,70a 


473,056 






1873 


907,886 


461,918 






1874 


890,822 


463,626 






1875 


602.795 


»66.695 




Our chief customerB are, for plate, including looking- 1 


glaaaes, the United States and Australia; for flint, 1 


A.ii8tralia; for conunon bottles, Australia, America, 1 


and Bengal ; Portugal also takes a great many of the 1 


latter. 1 


^ Onrcliisf aource of import ia Belgium, fox wa&s« , ■ 


^■■IbbbIIiH 
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and sheet, flint, and plate glass; althongh France, 
Holland, and Germany also supply ns with some. 



Imposts in 1875. 



Window glass 

Flint 

Plate 






• • • • 



Cwt. 



69,167 

52,934 

9,178 



Value. 



£ 
77,988 
57,682 
31,407 



CHAPTER Vr. 



DECORATIVE METAL WOBK. 
I. Watohbs and Clocks. 

Thib is another curious example of localized trade, 
London (Clerkenwell), Coventry, and Preecot, in Lan- 
cashire, engroEsing nearly one-half of the population 
The GcnBus tables give the following 
estimate: 



engaged 
L estimate 



Of this number London possessed J^789, and Lanca- 
shire 3038. 

The Factory Eeturns throw no light upon these nnm- 
bers, giving only six factories for England and Wales, 
employing three hundred and eighty-five persons ; but 
it must bo remembered that clock and watch making ia 
a solitary occupation, employing only the owner of the 
shop and perhaps another, and that consequently it 
does not come under the Factory or Workshops Act, 
which latter requires a minimum of five workers. 
Upon the trade, aa bearing upon the health of the 
operatives, there is really very little to bo said. 
The watch maker, from the aatoie q! \a& ->hqiV,\& 
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I lunally n thoughtful, quiet m&ir, whose whole life is 
I spent in the contemplation of minntis. The occnpn- 
tion is subject to tho same eanitary conditions as most 
eodontary induetrics, although diseases of the eyes are 
rather prevalent, owing to the concentration of the 
sight ou smoU objects by the light of a strong gas 
flame. The conditions of labour ont of London — as, 
I for inGtance. Lancashire — ore somewhat different. At 
I Proecot, near Liverpool, there are at least forty distinct 
I branches of the watch-making trade carried on, llie 
r manufacture of each of the numerous parts of which 
I a watch eonsists being a separate art, so that an 
Apprentice in one branch of the trade does not neces- 
sarily learn anything of another branch. In Kelly's 
Tmde Directory I find the following list of Torioua 
callings connected with watches, most of whi<di are to 
be met with at Prescot r 

Wntch frame mBkera. 
fuaee makera. 
clmin and book 

makers, 
glass makera. 
hand makera. 
jewel makers, 
jewel-hule makeiB. 
citpjind arbor makeiy.. 
PDck makers, 
hand makers, 
disl &nisliers. 
index makers, 
kcj makeiu 
lever makera. 
mainspring makeis. 
mBterial dealeiB. 



gnders. 
jt'WfiUers, 
jobbers, 

belanoe makera, 
barrel makers, 
barrel ratcbet makers, 
bolt makers, 
compenaatian makers, 
dutcnt makers, 
case enamellela. 

„ joint finisliers. 
escapement mukers. 
look makers, 
flleioakers. 



WATCHES AND CLOCKS. 



Watcb rnDTcment makera, 
pallet-wlieel maliera. 
p(<DdaDt makets. 
pillar makera. 
pinion makera. 
roller and lever 
makcra. 



Watch secret springer, 
„ spdng makers. 
„ tool makcra. 
., vtTga makers. 
„ wheel cutters. 
„ oil merchants. 



" By this extensive subdiyiaioa of labour great 
rapidity of elocution ia acquired, and thereby the pro- 
duction of small pieces, costing ouly Id. or id., becomes 
remunerative." The chief difference between Lancn- 
ehire and London watch-worb is that, in the formet 
county, the rough work and materiiU. are produced, 
while in London it is more the putting together and 
finishing. 

Where there are suffloient apprentices or journeymen 
to warrant it, the estftblishment of course comes under 
the Bupervieion of the Workshops Act. Before the 
passing of that Act, the trade hours were nnconseion- 
ably long, though it does not appear that the health 
suffered much injury, except from working in badly 
ventilated rooms, and, in some exceptional eases, where 
brass-filing was carried on. Drinking prevails rather 
extensively amongst the Lancashire watch makers. By 
the new American system, watches are now made on 
the " interchangeable " plan, and, as this system 
spreads, watch making will become more and more a 
factory occupation. The wages of workmen, when they 
do oome within this category, are, first class SOs, to 
40s., second class 25^. to 28s., while in Lancashire the 
I ComngB will average about 30ir. 
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The tables of the Begistrar-General show that 
watch makers live to a fear old age. Total deaths 869. 



6- 1 10- 
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The following are the imports of clocks and watches 
into the United Kingdom : 





aocks. 


Watches. 




Number. 


1 Value. 


Number. 


Value. 






£ 




£ 


18G7 


251.355 


• • 


119.697 




1868 


241,246 


• • 


121,277 




18G9 


330,412 


• • 


129,709 




1870 


256,861 


258,628 


• • 


372,420 


1871 


325,667 


373,572 


• • 


469,704 


1872 


373,625 


438,110 


• • 


351 , 150 


1873 


403,183 


425,741 


• 1 


407.284 


1874 


421,01)8 


400,686 


• • 


474,119 


1875 


518.466 


405,150 


• • 


451.061 



In 1875 we imported of clocks : 



From 



Germany 

Holland 

Belgium 

France 

America 

Other countries 



Number. 



5,155 

123,749 

7.974 

96,897 

285,028 

10 

420,856 



Value. 



£ 

9,669 

27,452 

5,684 

254,886 

107,029 

76 

400,712 



WATCHES AND CLOCKS. 



and of watchee : 



^ 



Our esports in 1875 of clocks and watches, of Eng- 
lish manufacture, were ; 

Belginra 28,330 

FruDCB 6,374 

Americs IG.GSG 

South Africa 9,479 

India 14,315 

AuHtralia 33.129 

Brazil 4,21)8 

Other ci 



The foUowing statistics I extract &Din Messrs. 
Kelly's Watch making Trade Directory, as to the num- 
ber of watches marked at the Assay Office, Goldsmiths' 
H&U: 
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Gold watch cases stamped at GoldemithB' Hall, 
Chester : 



1873 36,423 

Silver cases assayed at the Birmiagham office : 

y^elght. 

1860 24,103 oz. 

1870 12,512 „ 



II. GoLDSHiTEB, Jewellbbb, 
constitute a large proportii 



5 Elbctboplatebs 



operatives. Under 
the Census tables they are giTen as follows : 



Of these the jewellery trade absorbs by far the larger 
part, and that it is to a considerable extent an occu- 
pation of the young, is shown by the ages : 



021 2341 15 
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e Tactory ReturoB, however, give ns & jnster ap- 
preciation of the number of workers in plating and 
jewellery, because tiiey exclude all the goldsmiths and 
jewellers throughout the kingdom who work only as 
single masters, like the watch makers. Gold and 
silTersmith's work is the work of an artist, and, aa 
such, scarcely cornea under tho head of the operatiTe 
clasBGS, and still less under the factory classes. 



Gold and silvet work nndl 

jewellery /i 

Electroplate 

Britaunia Dud nickel meial I 



746 2,051 

1,282 6,621 

79 3Q4 



The principal localities for these industries are, 
London and Birmingham for gold and silver work and 
jeweDery, Birmingham, and Shefleld for electroplate, 
Birmingliam for Britannia metal, Mr. Wallia, in his 
article on Jewellery,* lias shown how the jewellers 
settled down in Clerkenwell, which has hoea ever since 
the head-quarters of this trade. In Biimingham the 
indnstry assnmes a rather diffisrent aspect, partly from 
the increased numbers of those engaged in it, and 
partly because the great bulk of the cheaper or whole- 
sale jewellery is produced there. Mr. Wright thus 
speaks of the trade : t "It funiishes a most interesting 
and important illustration of a peculiarity, which places 
Birmingham in favourable contrast with every other 
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l»rgo town and ccatre of industry in tlie kingdom, viz. 
tho great number uf small but independent mannliao- 
tnrera it supports. Thoro are oomparfttively few 
large manufactories, moat of the articles for which it is 
noted being produced in shopa where iirom five to fifty 
hands are employed. Perhaps nine out of erery tan 
of the master-jo well ors, who are now carrying on bnsi- 
neas on their own account, were originally workmen. 
In one instance, at least, not less than twelve inde- 
pendent concerns are now in active operation, each 
employing a number of hands, the priuoipala of these 
twelve concerns having all been employed as appren- 
tices or workmen in a manufactory, which itself has 
been established within twenty-five yenrs," Gold and 
silver chain making has become a very important 
branch, and over 2000 persons work at it in Bir- 
mingham alone, the links of the chains being out &om 
strips of wire, by machinery, and then soldered, cut, 
engraved, and polished. In factories for this class of 
work — which, by the way, employ a good many women 
and girls — the floors and tables are of iron, as a safe- 
guard against fire, and tho risk of losing the gold-dust, 
&c., for the precious metal sticks to the clothes, and is 
found amidst tho sweepings of the workshop in great 
abundance ; indeed, the gloves which gold chasers and 
others wear, are always burnt after a certain time by 
the gold refiners, who find it to their account to collect 
the metal with which they are impregnated. The 
smaller the links of the chains, the slower the work, 
and " it is said that the difficulty of making tho 
SDiaUer chains is so great, that the women who a 
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them cannot wort above two Iiobts at a time." " To 
be a good gold chain maker, a girl must begin yoitug, 
with " linking," nnd passing the chains 
on to the "finisher," who solders them. "Dipping," 
viz. placing the metal in a^aa fortis, brightening or 
" charging," viz. putting small pieces of metal together 
to form supports inside a larger one, as in tho case of 
ear-rings, are other branches of employment. 

Jewellery is said to be an unhealthy trade ; but it 
is so, merely from crowded workshops and bad ventila- 
tion, and not from any inherent nature of the trade. 
The fact of so much soldering being done requires a 
largo amount of gas, and this undonhtedly renders the 
atmosphoro closo and opprossive. A considerable 
number of young paoplo are employed on gold orna- 
ments, BUch as ear-rings or lockets, in stamping the 
blanks or discs in a screw-press, and cutting them (also 
in a press) to the desired shape. Stamping requires a 
good deal of practice before it can he performed with 
impunity, and many have lost a portion of or a nhole 
finger in gaining their experience. In fact, it is 
looked upon as a kind of badge of a good stamper, 
to be minus the usual allowance of fingers. Jewellers, 
as a rule, are well paid, and working jewellers gene- 
rally occupy a higher social position than other arti- 
sans. The young, however, who work in factories, are 
neither better nor worse than their fellows, open to 
the same temptations for evil and the same influences 
for good. A witness before the Children's Employ- 
ment Oommission mentioned a drawback which is not 
Oliildieu's Smploymeat GommLeBiou. TkvTd.TU,^A,\.?KA- 
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common to other traJea — viz. the constant presence 
in the Etreots and the Uqooc shops of the " fence 
mastera," or people who buy stolen goods, and lie in 
wait for the joumeymoo oud boys working at jen'eUera' 
shopE, to get from tbom stolen gold-dnst and metal 
Once in their posBession, it is imjtossible to identify 
it, ae the metal can bo molted down over a commoa 
gas flame. 

Electroplating, which within the last thirty years 
has risen to the dignity of a great industry, holds a 
middle place between chemical and mechanical oaca- 
patiuns. The late Mr. Aitken, in his article on this 
Bobject,* has shown us what were the differences be- 
tween the process of coating wares made of plated 
copper, and the electro-motollurgical process of coating 
with silrei'. As a trade, the operations of cutting the 
blanks, " raising up " from flat sheet metal by ham- 
mering, " spinning," and stamping, with the subseq^nent 
artistic occupations of tracing, chaaing or " matting," 
and graving, are common to other industries where 
metal is the matonal, and I need not here say anything 
more abont these. The stago of the proceedings in 
which the gold or silver solution is deposited upon the 
goods by the action of electrical force, is one of the 
most instructive examples in all onr industrial history 
of tho application of science to art, and the benefit of 
humanity. !Not only are tho wares plated in a far 
more durable and excellent manner, but a harmless 
process of gilding has beon substituted for the baneful 
effects of the mercurial vapours, consequent on the 
* 'BritiBbUana&DtnitDgludiutiieB.' 
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proceea of gilding witb gold omBlgamiitod with quick- 
silver. 

There are still, however, some classes of work in 
which gilding by the old amalgam process is preferred 
to electroplating, on aceonnt of its supposed superior 
durability. A pasts of gold and quickeilTer is applied 
to the article, and the mereury is theu evaporated by 
heat. But, with few excoptioDS, water-gildiug, as it 
ia termed, is nearly driven out of the field, and with 
it the risk of being poisoned by mercurial absorption. 
Women and girls are largely employed as "bur- 
nishers," with blunt-pointed steel tools, or as " buffers," 
for polishing forks and spoons by rouge. When this 
is done by steam-power turning " bobbins," a great 
deal of dust is given off. The inhalation of roDge 
is apt to cause bronchial irritation aud a peculiar 
oppression in the breathing. 

While on the subject of polishes, I may allude to the 
subsidiary manufacture of glass and emery paper, 
which, though not coming under the head of jewellery, 
is Euffioiently in request with that trade to introduce it 
here. The glass and emery are pounded in a mill, 
ttnd were formerly sifted by girls and women in band 
sieves, though this is now done by machinery ; and 
during this process, an immonsa deal of the most 
irritating dust is set free, and necessarily inhaled, 
and particularly during the sieving out the first set 
or " flow," when the powder is finest. This is pro- 
bably one of the most unhealthy employments that 
there is. Dr. Richardson,* in his lectures before the 

* tTnhealthy Trades.^ ' Journal of tha SomVj cA kA^; VSl^. 
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Society of Arte, spcdally caUa attention to tlie bad 
effects of it, saying that it produced the most typical 
forms of Inug disease which be bad ever seeu. £xami- 
natioD of the lung after death showed the presence of 
the glass particles tbroaghout the whole of the minute 
vesicular atmctnre. 

The electroplate and Britannia metal establislunentg 
at Sheffield are very eimilar as regards the cenditioD of 
labour to those of Birmingbam, oscept that perhaps 
there are not so many workers in small shops as ia the 
latter town, and more of the factory Bysteni. This is 
BO for advantageons, that the workers ore usually more 
indepcndcot aod better tM, for a large manofocturer 
can afford to hold out better than the small membera, 
who from their necessities muBt sell at any price. 

Tho wages of electroplate makers were (1871) at 



Silver smiths . . 3Si. ; Warehuusc-womeil 12s. 

Metal BinitliB .. BSa. ,, girls Si.io 7a. 

Stumpers . . 36s. to 40s. BurniBhers, women 12a. 

Buffets (man) .. 28s. | „ glrla 23.6d.toia. 
and, according to Mr, Aitken, in 1873, at Birmingham : 

Casters of Qerman i Chasers . . . . 30s. to 50«. 

silver .. .. 3S«. to Ms. Engravera .. 30s. „ 50s. 

Fittera .. .. SOs. „ 30s. | Embossers .. 35s. „ 45s. 

Stampers.. .. 35s. „ 405. | BnniisherB 15s., ISs^ to20s. 

Poli4diBrs .. .. 30s. „ 35s. ■ 

In 1876 an ordinary workman in Birmingham earned 
SSs. per week, and a clever hand abont 50s. ; while in 
some of the special departments the earniEgs would 
amount to 70b. Sheffield wages are a little lower thou 
thuae of Birmingham. ^ 
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The Registrar-General gives 
of mortality : 


the fallowing 


statement 




ToUl|5-|.^|i^ 


J0-».3S- 


4S- 


BS- 


S5- i> 


G(Jd and ailverl 
PlXTware' '.'. 


297 .. .. 11 

16 .. .. |.. 


32 57 
1 3 


35 
2 


11 
6 


31 
2 


48 36 

1 1 



Our imports of articles connected with the foreign 
tradeg were, in 1875 : 



PflECIOUa 8tose3 (cnbet). 



Belgium 
France 
AmericB 
Other 







Gold Oe 


E. 










To.. 


V.,.. 






42 
24 


7,504 






Other countrioa .. .. 
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Oar exports of plate, plated and gilt wares, were, for 
tho last six years, of the yalne of 

£ 
.. .. 278,403 





£ 




1870 .. .. 


190,757 


1873 


1871 .. .. 


192,493 


1874 


1872 .. .. 


232,016 


1875 


and in 1875 : 







Gold plate 
Silver plate 
Plated and gilt 



Oz. 



25 
119,060 



Value. 



165 

69,181 

233,936 



Our chief oustomcrs were France and Belginm for 
silver plate ; Australia, Sweden, and Norway for gilt 



wares. 
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CHAPTER VII. 



PAPER AND BOOKS. 



I. Fapbb Making. 



Thb workeiB in paper form a largo and important 
body of Englieb operatives, looking at the trade 
direcUy ; leading on indirectly to the sister occupations 
of printing, bookbinding, publishing, newspaper work, 
&c., the trade assumes very eit^nsivo proportions, and 
probably gives employment to no less than 130,000 
persona. In the manufacture of paper, with which 
alone I shall deal at present, the numbers are as 
follows for England and Wales, according to the 
Census Returns : 



The list of rag gatherers and collectors alone is rather 
formidable, and show how many people gain their 
livelihood in connection with the dust'-heap, which is 
the lowest stratum, npon which is mainly founded the 
paper trade. The cinder sifter and dust collector is a 
genua per ge, altfaongh wc have no analogous trade to 
that of the Paris chiffonier. The occupation, (iltJiongh 
Ml of dust and unsaToury smells, ia tio\. k(^ wuCoeii^'CK^ 
l_ 0*1 _ 
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one, OB was shown bj Mr. Jardine 'ULam.j, who, in 1850, 
inatitnted e. icrice of iDqnLiieB* inio the health of those 
who work amongst rags, aod the dabiooa gatherings 
of bonce and bottlee which are to bo fonnd inthesliimB 
and purlieuB of oar great towns. He expected to find 
the evil reBolte of contagion from the decay of filthy 
animal matter, and from the swallowing of dust ; but, 
instead of this, he found that epidemic or contagions 
disoTdcre from this source were practically unknown, 
Kod that all that the workers did eufier &om, was 
shortness of breath, and a tendency to bronchial afieo- 
tions. One rag and bone collector who had been in 
business for thirty years, always employed ten hands, 
and collected 250 tous of rags per annum, said, that 
there had only been one doath amongst his workpeople 
for ton years. 

In 1871, according to the Factory Betnms, the sta- 



tistics of imper mi 


Us we 


« as foU 


ows: 






K. 


MddiuiES. 


""t.C-" 


Koylos Puwer, 


Englflod and Wales 
Bwtland .. .. 
Ireland 


271 

53 
20 


352 

77 
27 


20,746 

5,957 

245 


5,473 

2,1S7 

652 




PAFEH. ly? 

la England the most favourite counties for paper 
makmg are, Bucks (21), Devon (18), Durham (10), 
Hertford (11), Kent (29), Lancaster (42),andTork (28); 
in Scotland, Edinburgh (17), and Lanark (7) ; in lie- 
land, Dublin (13). 

Messrs. Eelly, in their ' Paper Trade Directory,' esti- 
mate the present number of paper mills at 350, nith 
500 machines, while the quantity of paper made annu- 
ally must esceed 300,000,000 lb. in weight, or nearly 
double the make of twenty years ago. 

The exact agea of the English workers were, 
according to the Census : 



"whioh shows a considerable proportion of juvenile 
labour. 

Professor Archer, in his article on Paper,* has toldne 
hoff completely the art of paper making has become a 
mechanical one, all the operatione, after the raw mate- 
rial, be it rags, Esparto, or any other fibre, ia once 
made ready, being conducted to a termination by one un- 
broken stream of machinery. It is in the early stages 
that we find the chief employment of the young, the 
bulk of them being occupied in the rag and glazing 
rooms, Eor the cutting and sorting rags or cotton 
waste, women and girls stand at long tables, each with 
a well of raga and a space to herself, the latter beiiv^ 
'Biitiah Manufacturing Inlua^-niia? 
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bollowM) anil coTorod with wire, so as to allow tbe dust 
to full throngli. Tiiere is also a strong curved knife, 
fixed n{iriglit on tbo table, with the odge turned vmj 
from tbe worker, who leans forward and draws the r^ 
across thu knifu. This cutting and sorting is tbe most 
unhealthy part of the whole proceeding, for theair is 
full of dust. According to the rog-coUoc tors' statistioa, 
there is nothing prejudicial in the rag-dust ; but, in thu 
case, the dust ia concentrated and contiauons, and does 
uudouhtedly affect many of the workers with symptoms 
similar to hay fever, and especially when the rooms 
are crowded and badly ventilated. Sometimes the r^s, 
and particularly where bagging and old ropes are used, 
are cat by machinery, being pat into a cage fitted with 
spikes, and having a " chopper " or open wheel armed 
with knives, and revolving at the mouth of a feeder. 
The making of paper by hand is but seldom practised 
DOW iu this country, except by a fow makers who have 
a speciality for beat writing and drawing paper, tbe 
hand-made in these casca being considered to be supe- 
rior to the machine-made. The various operations 
consist of boiling, washing and beating, and bleaching, 
after which, tho pulp is passed on to the paper-mill 
proper, where it is couched, pressed, calendered, water- 
marked, and cut. When Esparto grass is used, the 
treatment is somewhat different, the bales being first of 
all carefully picked over by women and girle, who 
remove all pieces of root and extraneous grasses. 
Children are employed to receive the sheets as they 
fall from tho cutting machine, and also in the glazing 
jwwn {usually known ob the " eol "), taking the piles of 
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paper, called " wade," to the glazing rollers. la the 
manuiitctiu'e of mill-boards, too, boys are occapiod in 
taking ofi tbe damp boards from the reel at each revo- 
lution. The bleftching is usually done by chloride of 
lime ; but in Luncaehire the materialfis (or was till very 
lately) " gag-bleached " by chlorine, which produces un- 
pleasant feelings in those exposed to it. In the large, 
modem mills— such as, for esample, that of Messrs. 
Joyneon, at St. Mary Cray, in Kent — all known im- 
provements are adopted for the benefit of the work- 
people. The dust is leducod to a minimum, by the 
rags being treated in a machine before being given 
to the women to sort. Where paper is made by hand, 
there is generally a gang of three to ench vat, con- 
sisting of (a) the vatmim, who dips his &ame or 
monld into the palp in the vat, and passes it on to 
(6) the " couchor," who takes the mould and turns 
the sheet on to a "felt" or blanket, while (c) the 
" layer," generally an apprentice, takes the sheets 
from the pile of felts or " post," and places each one 
smoothly on u desk called the " lay stool." In this he 
is often helped, and particularly when the sheets are 
very thin, by the " slice drawer," a lad with a thin 
strip of felt-covered wood, with which he prevents the 
sheets from sticking, until the top and sides have 
been hud square. The departments of a paper mill 
in which women work are principally, aa we have 
seen, the rug sorting, cutting, and the glazing. Others 
ars employed at the " rolls," generally two at each 
loU, one to feed and one to take out, while a third 
ooUfid the "jogger" carries the Hheets away. In the, 
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" sizing room," too, they have to In; the sheets on 
to the endlesa felt, for tho pnrpoBo of being carried 
. through tho sizing trough. 

Taking it altogether, the paper trade ma; be eaid to 
bo as hoalthy oe an; other, one thing in its favour 
' _ being, that nearly all paper mills are situated in the 
opeu country. The banks of rivers are usually sought 
after for this purpose, such as the Modway, the Cray, 
and tho Darenth in Kent, the Coins in Bucks, &o. ; 
and there is no doubt, but that this feature of the trade 
obviates a good many of the evils of town factory life. 
The engine and the sizing rooms are at a considerable 
temperature— tho latter often from 80° to 90', and at 

into it, without causing coagulation of the size. The 
tables of the Eegistrar- Gen oral show the following 
mortality : 


Hagpickara .. 
Paper makere .. 
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ng trade comea under tho Factory 
1867, and is included under ttie 
at Act, which permits "male young 
doyod during tho night, subject to 
frost which they are allowed during 
ect to the provision, that no male 
ployed during the night shall be 
either the preoeding or sucoeediti^ J 
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* day." Night-work, however, is not required to a largo 
extent. Mr. Eeilgrave stated, befure the Factory In- 
quiry Commission of 1875, that the number of yoimg 
persons (from thirteen to eighteen) employed in Leeds, 
Newcsetle, Ruchdale, Edinburgh, Glasgow, and Dundee, 
were 1428, and those at night only 163 ; in Kent and 
Surrey, 120 young persons, and 51 at night ; 235 in 
Herts, and only 12 at night. I extract the following 
table of wages from the Factory Eeturns of 1871 : 
Skillijd workiQ' 
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ncipally from Belgium 
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Jig and writing 
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C«, 


Va,„.. 








£ 




1 


1SG7 

IStlS 

1870 
1871 
1872 
1873 
187^ 
1875 


174,429 
177,220 
lH8,97a 
173,til6 
157.283 
203,7*2 
195. H36 
ia2,200 
188,0^7 


389.156 
382,294 
375.104 
445,613 
407.480 
578.833 
5i)3.552 
509.822 
442,871 
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I Imports of tnatorials for paper making : 
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18,407 


65.074 


559,351 
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17,860 


95,880 


809,248 




16,D8U 






1>^0 


22,394 


110.389 


1,202.137 


1871 


28.757 


1*3,813 




1872 


22,309 


104.588 


1,176,435 


1873 


16,151 


102,751 


1.128,814 


1871 




119, 1S8 


1.265.276 


1ST5 


15.879 


141,319 


1,381,397 



The npid growth of the Esparto trade will here 
t)e Doticixl, together with the decline in that of raga. 
On the other hand, we export a certain quantity of 
rags (except woollen), and other paper materials, 
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Ton* 


T^»e. 






1870 


23.993 


389,809 


1871 


33.080 


588,636 


1872 


30,5*6 


578,019 


1873 


16.800 


297,861 


1874 


20,215 


302,332 


1875 


24,400 


326,773 



and of paper (except hangings and papier 
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In 1875 the pnrticulars of the imports were: 1 


Linen and cotton raga 

Eaparto, &« 

Pnlp of raga and wood 
Woollen roga .. .. 


Tons. PrtaUpil Soum«. | 


15,792 
I11,!)00 
11,280 
25,415 


France and Germany, 1 
Spain and Algtiris. ■ 
Bwedon and Norway. ■ 
FraucQ and Belgium. ■ 


and those of paper : 1 


Printing 01 writing .. 
Browu and wuete 


C"L 


Principals™™*. 1 


187, 96i 
9,797 

286 i 529 


Belginm and Sweden. 1 


1 
Onr exports of paper in the same year : ■ 


Printing and enveiopea 

Hangings 

MiU and pasteboard.. 

Unenumeiateii (except! 

papier mache) ../ 


Cwt. 


Prlndpal Cnslome™. H 


212,430 
64,43i 
13,258 
93,207 


^^ 


Tho conaumption of paper in England must be very 
enormouB, when we eonsiilBr that in 1875 there were 
1624 newspapers puhliahed, of which 136 were dailies, 
a considerable increase from thirty yeara ago, when 
the dailies only niuubered 14. The magazines, in- 
cladiug the quarterlies, numbered 657. The Post-of&ce 
retama coincide with this extraordinary actirfty. 
. Im 1866 the average annual number of lettata w«a 
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878,000,000, wliicli had increaeod in 1874 to 
967,000,000. The poet-cards numbered 79,000,000, 
the newspapen mud book-pockets 259,000,000.* 

In the yeAT 1875, the nttmber of letters waa 
1,008,392,100; of poet-cards, 87,115,300; of newB- 
papers, 279,716,000. 

n. PKIHTBBB. 

The paper trade naturally leads to the printers, for 
whoso behoof it is mainly that paper is made. The 
Census Betoms give an aggregate of 44,073 printers 
in England and Wales, with 741 females; so that 
it is clearly not a trade at present which employs 
to any great extent the labour of women, altbongh 
there is no reason why it should not become so more 



than 


it is. The ages of the males 


were: 
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.7331,774 801 

1 
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Of the whole total of 44,000, Loudon absorbed in 
1871 upwards of 20,000 ; but there is a growing ten- 
dency towards the giving out of printing orders into 
the country districts, where it cau be done at less 
expense, owing to the comparative cheapness of rent 
and country labour. Bailway facilities are now bo 
eicellont, that but little inconvenience is experienced 
from delay, and I have no doubt that in time we shall 
find the printing trade largely increased ia other than 
* Kelly's ' Paper Tiade Dlrectoi 
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town neighboarhoodB. The Factory B«tnniB agree 
very mnch with those of the ConauB, oscopt in the 
matter of fomaleB. Although there are in the pro- 
vineoB a good manj little jobbing printers, who do 
moBt of the work themselves, and who would not 
figure in tho retuma, the greater number of printing 
establishmeiits throughout the country are workebops 
or factoriea ia the eye of tho law, and consequently 
undet supervision. 
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We may consider, in round numbers, tliat there are 

now 60,000 employed in printing. In no trade has 
mechanical ingenuity been more rife than in this, and 
in many of the largo eBtablishmeots and our leading 
newspaper of&ccs, marvellous and intricate machines 
are now found, which may almost be called antomatio, 
BO little attention and supervision do they require. 
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Pattiiig uiOe OtM tfemhtim, ndi as the Walter, 
HariBoai, Boo, aod otha iMfJintrrt cf this dass, we 
fiDd that eveo in ordinaij printing trark, there has 
beai SB eaonnoos adnnoe in Qm chaiscter of the 
IP-" t'tM* The Maine, Whaifedale, Stuiilatd, Hori- 
■ontal, IGnerim, AtW, &. Cropper, Preetonian, Graphic, 
Victory, Dtamond, Uni»ersal, &c, are all well-kaown 
tjjies of o7er-«cti»e improTement going on in this 
departtnent of labour ; although, as Ur. Hatton tells 
OS,* "^ a certain clags of printiiig was, aod BtUI is, con- 
Sued to the haod preeees, knoim ae the Stanhope, 
Albion, and the Columbian. In deference to n regn- 
latioD of the trade ubiod, a given qonntity of hand' 
pran work mnet be done in strict nnion offices, thongh 
ereiy jrear brings its new isTentions for superseding 
the hand press." Powerful and domineering as the 
trades anions ore, they will not be sufficiently powerM 
to stem the prt^resB of invention, or to prevent new 
machines coning into universal use. 

The two principles now at work thronghont the 
kingdom are those of the "platen" and the "cylin- 
der " ; in the former, the type being fixed on a table 
nndor a heavy press called the " platen," wbich moves 
vertically, so that the sheet, which is laid on a skeleton 
frame, is pressed on to the typo by the platen ; it is 
then taken off and replaced by another. In the cylin- 
der, a boy lays the sheet on a table, so as to allow it 
to be caught by the arms or grippere of the cylinder, 
as it revolTes. It is then carried ronnd to meet the 
type at the lowest point of revolution, and each sheet, 
■ ■ Brituh Uanufaotahng laduBtiieH.' 
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when printed, is taken off by another boy, who sits 
watching at a certain point for it. 

The conditions of labonr in printing offices vary 
mnch, and may be said to correspond with the varioas 
degrees uf improveinent in machinery. Many of our 
first-olaBS printers have piemiees which are models of 
neatneSB, convenience, and sanitary arrangements ; bnt 
it is to be feared that the great bulk are still the very 
opposite of these, and that there is no material altera- 
tion since 186'2, when Mr. Lord stated in his Keport to 
the Children's Employment Commisaioc, " The genoral 
state of printing offices in London is certainly very 
bad. Not only are the composing rooms generally 
over-crowded and ill-ventilated, and the reading 
closets almost stifling, hut even machine rooms are 
often eitremoly dirty, close, and unhealthy. One 
witness spoke of a machine room in London, where 
the roof was so low, that a hole was cut in the ceiling 
for the head of the boy, who was ' laying-on,' to go 
through." There is nothing in the operation of print- 
ing actually of an unhealthy nature ; but one cannot 
look at printers, ospeeially in our largo cities, without 
being struck with their pallid faces and jaded appear- 
ance. Even the lads, who may be seen any day about 
dinner time playing in the neighboui'hood of the great 
printing offices around Tetter Lane and elsewhere, 
have the same unhealthy coimtenonces, eminently 
suggestive of want of air and sufficient sleep. Since 
the Factory Extension Act of 18(j7, luider which 
letter-press printing is placed, there is undoubtedly 
a vast improvement in this ; bnt the nQcoeGitie% ai ^2aEk 
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inAa are such, flmt night-wori cannot be dispensed 
with, and all that remained to do was to legislate, so 
that it might fall ae lightly aa possible npon the 
I foiiiig. 80 bod and nnmasonable H-aa this eyetem of 
Rlong hours pTCTions to the Act in question, that one 
leBtablishment, largely concerned in a " monthly " buei- 
liaeas, had acquired among the operatives the suggestive 
ft-title of " The Slaughter-houae," where, for four or five 
p-Bigbts every month, not one person got more than an 
iir's eleep, whatever their ago. In several respects, 
the printer's is doubtless a very pecnlior trade, and 
more particularly in the sudden mahes and pressures 
of business, to which every office in a largo way of 
bnainesB is subject. The printing of daily newspapers, 
of coorso, involves night-work ; but it is regular and 
always the same. " The causes which give rise to 
the over-work, and the seasons in which it occurs, are 
very various. In the general run of printing houses, 
the three months immediately preceding Christmas are 
those of the greatest pressure. The printing of maga- 
zines, railway guides, and other monthly periodicals, 
results in a pressure for several days at the end of the 
month. Houses which have Parliamentary printing 
are severely pressed during the session. There is 
also the irregular and uncertain pressure of law- 
printing, or of circulars, pamphlets, and other job- 
printing. That which operates with the most regular 
aeverity in the direction of long hours, is perhaps the 
printing and publishing of weekly journals, eapecially 
when two or three of such papers are printed at the 
jsame office" 



^ 



r 



FEINTERS. 209 

However much the adults may be worked oTertime, 
the young are now Ijetter protected than they were ; the 
modifications of the Act allowing boya of thirteen to 
be employed in day and night ebifte, riz. one week all 
night and the nest week all day. Lads of sixteen may 
be employed between 6 and 9 a.m., or between 1 A.U. 
on Monday and 11 p.m. on Saturday, provided that 
they do not work more than 11^ hours on any one 
day, and that they have a day's interval between each 
day of employraent. 

It is to be feared that authors and editors, too, are 
not blameless in contributing to the long hours, as 
BOme of the former appear to imagine that their 
"copy" must appear in "proof" within a fahulona 
ahortnesB of time ; while editors, on the other hand, 
often labour under the impression, that everything 
may be put off to the last moment. 

The two principal classes of workers in a printing 
office may bo divided into compoeitors, viz. those who 
" compose," or Bet up the matter to be printed, and 
those who officiate at the raachinos. How far the 
fnture of compositors may be affected by the inven- 
tion of composing niachines, it is impossible to 
say; for at present it is little more than an experi- 
ment. Compositors form the bulk of printers, their 
duty being to stand at "ease" and set up the "form," 
or as many pages of type as the sheet when printed 
will fold into. When the form is out of the com- 
positor's hands, it has to undergo a certain amount 
of preparation by the machine-minder before it is 
aotnally ready for the press, a plain form, as w. 
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inary book-printing, taking from two to fonr bours 
llo pr«iiare; while om&montal printing and woodcuts 
muuh longer. Boys arc employed at the machine, 
lly two or four to each, according as it is a single 
iir a doable one ; one laying on the sheet ready to be 
printod, the other taking it off after it is printed. 
They olsu gather up the printed sheets, and put ink 
on the type fur the preas-man. In the composing room 
they work at " case," which ie a wooden box divided 
into compart men ta, from which they select the type to 
fill thu " stick " ; they are also employed as " i-caders." 
With lithographic printers, the chief work for them 
consists in dumping the staue or turning the handles 
of the press. Women have of late years found an 
opening iu printing offices, chiefly in composing; and 
the credit of demonstrating their capabilities for doing 
so \& principally due to Miss Enuly Faithfull, who, iu 
1859, Btortod {first of all in Great Coram Street), and 
for many years conducted, the " Victoria Preas," in 
which the bulk of employes (though not the machine 
hands) wore women. In Glasgow and Edinburgh, how- 
ever the movement has prospered to a much greater 
eslent for a cousiderable number of women are 
employed iu these cities as compositors, and there 
certainly appears no earthly reason why they should 
not succeed in this branch of work as well as men, 
while iu many ways, such as cleanliness and habits of 
steadiness, they are far superior. Correcting for the 
press, indeed, is an employment which may be pursued 
by cultivated women with great advantage. In 1874, 
female compositors could earn from 10s. to 30<. A | 
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week, and a good reader could make 42«. The ordi- 
nary ratoe of wages in London were (1871): com- 
positors, 408. ; press-men, 34s. ; machine-men, 40«. ; 
boys, fig. ; and in the provinces, for jobbing printing, 
24s. to 308., according to locality ; for weekly newB- 
papere, 25*. to Sis. In 1876 the average earnings of 
good printers on high-clase work were 45*. per week, 
some getting as much as GOs. ; of printers on eom- 
mercial work, 308. ; for common printing, however, 
indifferent hands could be had for 25s. The ordinary 
rates may be taken as, for press-men, 25s. to 32«.; 
for oompositore, 27a. 

The Eegistrar-General says of the trade, that " pub- 
lishers and booksellora faro well in health and life ; 
they are generally masters in better eircamstances 
than their confederates, bookbinders and printers, 

ventilated rooms, and die at a rate of mortality ex- 
ceeding the average." The deaths (1871) wore 646; 
below 20, 61 ; above, 585. 
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There ia no doubt, but that the lives of those who 1 
have to work in large, well-arranged houses, such as 1 
are now to be found in London and our large cities, 1 
are of longer duration than those in the ordinary print- 1 
ing offices. J 
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Tbu foUoiruig are the sUtutioe of exports of printed 
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I III 1875 OUT imports, mainly from Fiance, Germany, 
Uid Holland, were 14,610 cwt, value 166,188^.; and 
our exports 85,777 cwt., Tolue 916,351/., principally 
to Australia and the United States. 
The nnmber of books issued in 1875, according to 
the ' Publishers' Circular,' including new books, new 
editions, and American importations, was 5218. Of 
these, 316 came under the latter head. 

in. BOOKBIHDEBS, 

The trade of bookbinding differs from the preceding 
in one very important particular, the employment of 
female labonr, which is carried on to a largo extent 
In 1871 there were in England and Wales : 
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of the leBpective agos : 
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Of the bookbinding establishments, Middlesex, i.e. 
Iiondon, absorbs one-half. 

" Girls and women are employed in the following 
branches of the bookbinding trade :— Folding, sewing, 
collating (placing the sheets in alphabetical order), 
arranging the pluteB, laying-on gold on covora, head- 
banding, covering magazines, &o. Tho number of 
folders and eewera far exceeds that of tho workers in 
any othei branch. In laying on the gold, and in cover- 
ing magazines, men were formerly exclusively em- 
ployed, and the introduction of women is a recent 
innovation. Girls are usually apprenticed to the trade 
at fourteen years of age for two years, but without 
formal indentures ; and they are paid a small amount 
during apprenticeship. Tho earnings by piecework 
and time-work in all branches vary from 7«. to 25s. 
pw week, but the average may be taken at lU. ». -^^k^u 
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The osaal price for folding ia a peanf for 100 sheets, 
but in Boiue shops only three f&rthings per 100 is paid. 
Great qoicknese of hand is reqnired in folding and 
Mwing. In collating, considerable care and intelli- 
gence are necesBary, and the worker is fined for the 
smallest error. Care and economy mnst be exercised 
in laying on the gold leaf. Head-banding is a branch 
of the work not much in demand now, excepting for 
eipensiTo bibles, or for some other books in the most 
costly kind of binding."* The boys are employed at 
rolling presses, pasting cloth on to the miU-boarda 
which form the sides of bound books, or hammering 
the backs of the sheets into a convex form after they 
have been sewn and glued. Folding, especially in 
the case of neivspapors, serials, and pamphlets, is oftea 
performed by a sorioe of tables or shelves, each fitted 
with «. folding-knife, and this is speedier than when 
the work is done by band. An immense deal of folding, 
however, is given out to be done at the workers' bonses, 
particniarly in times of pressure, and herein lies A 
great evil, which amonnts to an evasion of the Factory 
Act ; for, the legal hours of work being completed, 
it is neither right nor fair that the women should be 
asked to take any additional work home, the parform- 
aDCe of which necessarily involves sitting up late and 
forfeiting a portion of the night's rest. It is trne that it 
is considered a voluntary net on the part of the workers, 
but they well know that to refuse, would be tantamount 
to au early dismissal on the first pretext that could 
be found. Tho same causes produce pressure of work , 
in hookbiadii^ aud folding as in priuting, 
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issne of the eeriale at the eod of the month. This is 
pftrtieolarlr the caao towards Christmas, when so many 
hands are required for the gift and other hooks appei'- 
taining to the Boaaon. As regards sanitary conditions, 
some of the hookbinders' premises are airy and well 
Tentilated, and others just the reverse ; and there ai'O 
B good many small " garret masters " in the trade, 
where perhaps these necessaries are at the mininmm. 
In the work itself, there is very little that is imheolthy, 
except the use of the gas-stoves where the tools are 
heal«d, and which douhtless render tho atmosphere 
close and oppressive. This is particularly tho case 
in branches of the trade like leather-binding, bnt it is 
not BO bad in the ordinary blocking presses. That 
part of tho workrooms, too, where gold leaf is laid on 
the ooTCiTs, is not so well ventilated as others, because 
any draught would throw the leaf about and spoil it. 
The folders sometimes find, that the perpetual rubbing 
of the finger and thinnb upon the paper makes them 
bleed, though it is not a very serious inconvenience, 
and disappears after a little practice. The sewers 
really appear to suffer most in health, for the peculiar 
ddeway position in which they are compelled to sit, 
with one arm at a higher level than the other, is deci- 
dedly provocAtivo of chest disease. In the provinces, 
and particularly at Munchestor, a groat many young 
girls are emjiloyed in tho book trade, and, previous to 
the passing of the Act, overtime and very long hours 
were usually the rule, so that when the first of the 
month fell on tho Monday, it was a common thing for 
the workers to be employed all through Sunday. This is 
not posmble now under the Eactoi^ K.cV oi \%'sA ,-«Ss>kSi 
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limits the oTcr-voik of young penoos of fonrteen and 
more to 10 fje., and that only for mmetj-six dajB in 
the year. I have already me&tianed the STerage eani' 
inga of females employed in bookbinding. The fel' 
lowing is B table of weekly wages for the metropolis: 



FiniBhen (fur leather wcrk) 

onlj) J 

Forwurder (Ist c1bm> 

„ C2iid „ ) .. 
Blookei (iBt alaas) .. „ 
„ (2nd „ ) ,. .. 
Foldefa Oiiecework) 

I CoIlBton 

I Cloth cue nwlsn .. 
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" forwarders" are those who prepare the book 
o the caee. 

In 1876 the average earnings of the men were SOi. 
I to 8^K., and of girls, lOs. to 129., though many of the 
r Utter got 20«. Piecework is the rule. 

Tho only commercial statistic which is of interest 
I in tho bookbiitding trade, is the importation of gold 
I leaf, which was, in 1875 : 
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IV. Statiokebb. 
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The number of stntionerB throughout England h 
in 1871, 7885, of whom 1685 were imder, and 6! 
above twenty years. The oges were r 
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A very large proportion of these consists of personB 
selling stationery, who Lave little oc nothing to do 
with it as an industry, while the number of wholesale 
stationers who make for the trade is comparatively 
small. It is, boweTCT, & trade which is frequently 
merged into othere^the stationer being generally also 
a printer or a bookbinder, an envelope maker, a 
machine ruler, a lithographer, a copper-plate printer, 
or perhaps combining all these occupations. The two 
branches which give most employment to operatives, 
and especially the young, ore machine ruling and enve- 
lope making. Machine ruling is simple work, "con- 
sisting of a table covered with a moveable felt, and 
having across it at its centre an upright framework of 
wood and strings, to which a cloth pad and grooved 
pens are attached. In some places boys, at others, 
young women and girls, are employed at ruling 
machines ; three work at each machine, the elder one, 
often an adult, turning a handle to move the felt, which 
carries the sheets under the grooved ruling pens, and 
I, from time to time supplying mk^t^ toi 
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bmah to tho cloth pad which feeds tbe pens; the 
second girl or hoj' at oue end of the machine lays the 
shoots oue by ouo in sncctiBeion upon the felt, and the 
third takes thorn off at tho ottior end and places them 
eepanitvlj on Bbelvee to dry." • Beyond the fact that 
the labour is somewhat continuous and tiring, as the 
worker's arms have to be moved rather faet, there is 
nothing special to detain us ; and I will therefore pass 
on to the envelope trade, which baa perhaps been the 
medium, more than any other, by which machinery 
of a very ingenious character has been given to the 
world. The envelope makers are almost entirely 
females, and are only mentioned aa such in the CensuB 
tables, which give 1477 as the number employed, viz. : 
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Several kinds of envelope making machines are now- 
employed by the wholesale stationers, moat of which 
have been familiar to the public at the various Inter- 
national Exhibitions. Whore they are in use, they 
may be almost said to he automatic, to such an 
amount do they save labour. In some places, an 
envelope folding machine is worked by hand, con- 
sisting of a " plunger," covered with a cloth damped 
at the edges and attached to arms, which rise and fall 
by means of a treadle worked with the foot. The 
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plunger gives a creaEe and a bend to tlie part, so that 
all ttiat the girl has to do is to flatten it. Otbors 
are worked by steam power, and draw the flat envelope 
into tbe centre, wbere two motal fingers place it under 
the plunger. Envelopes are stamped and gHraraed also 
by the same process, A great number of girls are 
employed as " gammers," folders, and " banders," in 
the first of which operations a packet of envelopes, 
with open lips, is placed ander a regularly trickling 
gum-tap, and then spread out to dry. A girl who is 
eiperienced in tbe work can do 100,000 a week, and 
her earnings would bo from 10s. to lis. Young girla 
learning are only paid 2«. 6d. per week, Mr. Lord 
mentions inhisileport,* that most of the machine enve- 
lope girls bad acquired a enrious habit of " bobbing " 
forward, in strict time with tbe machine. It looked 
very awkward, but no permanent mischief appeared to 
spring from it. Hand folders, however, suffer from 
consumption, owing, it is said, to the continual stooping 
and pressure on tbo chest. But, on the whole, the 
employment is clean, not too heavy, and fairly well 
paid. 

The average wages in 1871 were : 

Cutters (men) 253. to 38s. 

Cementera (women) 10s. „ 20s. 

StampeiB (plain) 7s.6il.„153. 

„ (coloured) 12b, „ 28s. 

Foldera 7s. Sd, „ 22>, 

Uachinu bonds ^^ r> ^^*' 

Black borderers 5s. „ 30a. 

'b Einployinant CoimnlaginpeMf ViSk B«ggt,tMR. 
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onr chief customers being Australia, United States, 
«id Ocnnany. 

V. PAPEB Stainebs. 

' Tho number of persons engaged in this branch of 
the paper trade was(I8Tl), males, 1311; females, 448; 
nudur 20 years, G3G ; aboTO 20 years, 1123 ; and the 
ooouiHitioD consiata in printing a pattern in colonrs 
upon sheets of paper, either by hand blocka, or rollers 
worked bj steam power. The factories are : 
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> in London ten loctorioa where 
paper colonring and marbling are carried on, em- 
ploying 250 operatives. 

London and Lanuishire are the two great seats of 
this ti'ade, the former being the centre of the block or 
hand printing, and the latter (Manchester and Black- 
bum) of the macLine printing. This arisee, doubtlcBs, 
from the great prevalence of the calico printing in that 
county, which is eo analogoufi to the paper staining. 
The various stages of the operations are : Ist, ground- 
ing tho paper in an uniform tint with large, soft 
brusbeB, the paper being then dried in a steam heated 
room. A polish or " face " is given by the friction 
of hand brushes worked by macliinery, French chalk 
or China clay being scattered over it, to facilitate the 
rapid movement of tho bruBhos. This forms one of 
the moat unhealthy parts of the trade, for not only is 
a great amount of dust raiged, but it is the dust of 
colouring matter, which is often specially unwhole- 
some. When the printing is done by baud, a workman 
and one or two boys are employed, the materials being 
a table with a pad or cushion upon it, and a trough 
filled with a nearly fluid substance, the surface of 
which is in contact with a covering of oiled tick or cloth. 
Upon the upper surface of the latter is placed a 
square sieve, on which the colour to be used is spread 
or "teered" by one of the boys, while the other 
draws tho printed papor from off the pEtd, and lifts it to 
dry on moveable rods hanging from the roof. When 
the paper is machine-made, the operations are carried 
by adults, tho boys oi gitls, as the caaa liosvj W, 
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helping to Iny dowa tbo paper in lengths, rolling it 
np, or wntcliing to see tbat tlie paper passes Emoothly 
irhile it is under the rollers. 

Whon paper ia marbled, no " teering" is reqiiiied, 
and the boys and girls then assist only to fill up the 
clondod colonrs, when the "marbler" has done the 
veining. When it ia " flocked," the paper, while 
moist, is agitated in a dram, having previonsly had 
scattered over it the flock powder, which is composed 
of finely pondered cloth colonred with a vegetable 
dye. The boy who has to beat the drum, so as to keep 
the poirdcr in motion, is generally bimself coated 
rather thickly with the dnst. A much larger number 
of girlx are employed in Lancashire than in London, 
and their chief occupation consists in rolling up 
and catting ofi' the paper at certain marked points, 
In any case, juvouile labour is indispensable to the 
paper atainer, whether the work is dene by hand or by 
machine. Eicopt for the dirt and dust, and, in par- 
ticular cases, where deleterious colours, such as emerald 
green, which contains arsenic, are used, the trade ia 
not a bad one, as, from the nature of the work, plenty 
of air, apace, and light are generally required in the 
workshops of the paper stainers. Like many others of 
this claaa of trade, it is busy by fits and starts, work 
being generally slack in the summer and brisk during 
the winter, between October and April. A curious 
fact, incidental to the occupation, is mentioned as to 
the loss in waste of paper, which one firm in Lanca- 
shire stated amounted to about 62^ a week, after 
allowiDg for the price of the waste, which was sold for 
5M per pound. 



1 



^^^M PAPER-BOX MAKERS. 223 

1 Tte wages are as follows : 

Water^wlcmr printerB 20j. to 255. 

Flock printarB 30i. „ 3;js. 

Melal piinteis 30s. „ 33s. 

Teerers 5i. 

Boya employed aa winders-ap,! 5^ 
plaitora-dowu, cuttura-off, S:c. f 

The exports of paperhangiugs in 1874 were 66,632 cwt., 
Talued at 188,664Z. ; the bulk of which was taken by 
Aostralia and British North America. 

VI. Papbb-box Makbeb. 
I must not quit the subject of paper trades without 
a brief allusion to this branch of it, for the manufac- 
tare of paper-boses and bags gives employment to a 
oonaiderable number of gii'ls and young women, al- 
though it is to be feared that the spread of machinery 
may bo the means of depriving some of them of their 
occupation. In 1871 the number of females under 
this headiiig was 2127, of the following ages : 


s- 10- .s- 20- =5- ==- ; 45- s^ 1 61- rr, 


8 400 7D4 1 400 | 309 1 129 72 34 18 3 

■ 1 I 1 1 ' 


by which it will be seen that tho majority ore girls 
barely out of their teens. When the boxes are made by 
hand, the work is simple enough, consisting mainly in 
glueing and pasting paper in abpa or sheets on to the 1 
cardboard. Boys are employed in giving a "haK- 
ont" to the cardboard, so as to make it bend up, by 
1 means of a knife sliding in u gtoo-je. ?K^"t-\a.^ wa-ei 
■■Hr out W machinery, t^io yHvpet, os Vt\.*, ^s(t«««sA 
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fivm the ne\, being passed andcr circular kuiv^ 
whiob diTide it iuto stripe, " Tbese are re-wooud on 
sejwnte roUcra on the other side of tlie kniTee, and 
KK ]iUccd, as they are wanted, in mochineB, which, as 
the paper is a second time nnwoimd, turn the sides 
OTcr, paste thoni, fold them together, and deliver the 
bage oompletc." When bags arc pasted by hand, the 
girls earn only from 2«. 6(f. to 4s. per week, the trade 
in these oases buing very niach in the hands of " little " 
printers. A " seMnlose " paper-box macbine has just 
been invented (1876), which threatens to revolutionize 
this trade. By it, the boxes are rolled direct from 
pnlp, which is a groat economy, as against the cutting 
thorn frtim cardboard. The saving of labonr, too, is 
calculated at 50 per cent., while at least 600 boxes can 
bo turned nut j>er hour, no matter what size. Probably 
one otFcct of this machinery will be to largely extend 
tbo tmdp, and aggn^gnte it, away from home work and 
the small mnsti^re, where it is now principally carried 
on, iuto foctorios; and so far it will bo a benefit, for 
the worksliops at piesent are small, crowded, unduly 
heatoil by the gas-lights aecossary for the work, and 
with Tory littlf Toutilatiou. 

The average oaruings of paper-bos makers are, for 

Paper ocilourers ,. 12s. 

Cutters ipiwework) 40g. 

Scorers (boyB) . , 8i. 

Block and case hauilB .. ISn. 

Plain work lU to 12i, 



( 235 ) 



Agricultolal intplement 

Bookbinding 

DiTisionB of Inbonr 

BBDiUii7 conditioDB 

WageH 

BrBBS-fonndiiig 

Conditions of laboni . . 

Mortality 

StattsticB 

WagBB 

Brick making 

Conditions of labour . . 

Legislation 

Mortality 

Produotion 

Wagea 

Snttons 

Diyieians of labour 

Statistics 

Candle muking 
Statifltica 

Cartridge umkiug . . 
Ckain making' .. ... ,„,. , 



Chem cul W urks 
Sanitary conditions 
Specialities of tmda . 

StatlBtlCB 

Wages 

Ciay working 

FiTBclays 

Statistics 

CuAii mining 

Colliery accidents 

Districts 

DifferoQces in veins . 

Divisions of labour . 

Evils 

Inspection 

Legislation 

Statistics 

Trade Booieties .. 

Wages 

Copper loiniog 

Conditiona of labonr . 

Mortality 

Statistics 

Yield 

Copper smelting 
Mortality 
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SIstiatlCH 

WngM 

Cut-nwl trade 

lilaiiiticB 

Wages 

Cutlery 

Conditlotu oF labour , 

Legialatton 

MnrUlitj 

Shefflold, aspect of 

SlatlsticB .. ., . 

Trade aodetjes .. 

ElPotro-pUting 
t^Dgineering 

Conditions of labour . 

Machine making 

Mortality 

Population 

StatistioB 

Trade societiea .. 

EiplOBivBS 

Statistics 

FireuimB 

Diviaiona of lubonr 

Statistics 

Wages 

Glafa-Qioking 

Boja' work 

Divisions of labour 

LegiBlation 177 

Mortality 
Statistics 



Goldsuillis 

BirmiugUsm trades 

Chain making 

Eloetro-platiag 

JeweUery 

Polishing 

Stfttisties 

Cnnpowdur mills .. 
StatiHti<3 

Iron roioing 

LegialatioQ .. 81 

Mortality 

Ore production 

Popohition .. 
Stalietios 
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Classes of workers 
ConditioDB of labour . 

Foundries 

Legislation . , 49, 68 

Mortality 

Population . . 

Puddling 45 

Boiling mills 
Statistics 
Trade aocieticB 

Wages 43,47.67 

Work diatricts 

Jawelierj .. 
Slatisties 
Wages . , 
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Lead imd silve 
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£j8fti3 fltfielting ■■ " 


60 


Paper staining. . 
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SO 


Conditions of labour 


221 




61 


Wages 
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toota 


77 


Percussion -oap making 


111 


Gondltionfl of labour . 


78 


Pins and needloa . , 


90 


Wages 


79 
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Lneifer matches ., . 


ISB 


Mortality 
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Sanitary condiiionfl . 
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Wages 


93 


StatUtios 


138 


Pottery 


139 


VeauTianH 


137 


Distriota .. .. 


140 


Wages 


137 


Divisions of labour 


113 


Wbx vestas 


137 


Legislation ., .. 


153 


. Sfewhine making .. . 


III 


Mortality , . , . 
Popnlation .. .. 


150 
110 


1 DiBtricts 


25 


Sanitary conditions 
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Wages 


152 


' Naila and chains -, . 


71 


Printing 


204 


Ccnditicma of labour . 


74 


Conditions of Libour 


206 






Improvements . , 




Evils of trade -. 


73 


Mortality .. .. 


211 


Uorlalit)' .. .. 


75 


Sanitary conditions 


208 


Wagea 


76 


Statistics .. .. 




Women's work 


73 


Wages 




Keedle PutkiDg 


90 






VntBundholta,. ,. 


10-t 


Qaarrying 
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Production .. .. 




1 P»per making,, .. 


195 
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CoQdiiiDns of liibonr 


197 


Slate 


. 1(18 
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Legislation ,, ,, 


200 


Screws, wood .. .. 


104 


Rag gathering . . 


195 




. 105 
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Ship-building .. .. 


. 118 


W«gai 


201 


Conditions of labour 


120 


1 P«per-box making .. 
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Stft-tuiUca .. .. 
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ADDENDA. 



TsB following are tLe Btetiatica of tbe yields of coal 
and minerals for 1875, which were not publiahed at 
the time that the sheets containing these enbjects were 
in the preea. 

&DHUART of tho PBonnOB of the Ieos Mines in the United 
Q thu yeai 1873. 



Coiintles. tie. 



WUtBhire 
Ozfoidshire 
NoithamptonBbire , . 
LincohiBhu^ 
ghropBhire 
Warwiokahite .. 
Derbyahire 
Nottinghamaliire 
Stoffotdshire, North 
„ South 

Oheshire 

Lancashire 
Cnmbeilund 
Totkahire, N. Kidiog 
W. Riding 
Northnmberland and) 



North Wales . . 
South Wales 

Monmoutlishire 
Scotland 
Ireland 



QouiHtr. 





m 


6,891 9 


595 


1 




IfiS 


17 


33,186 2 


mi> 


Ifi 


71,760 13 


\iiV. 


11 


21,688 


WIK 





6,913 12 




Id 


172,813 2 


JHMl 





101,266 


5KM 





143,419 


,45i! 





48,720 
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Prod.,ee of both Cc 

Ho. of uiinea in 1875 
Pioduoenf tinore . 
VsJue of (in ore 
Prodnoe or mctallio ti 
Valoe of metallic tin 
Average price of titi 
Arerage prioe oE metellic 




ENGLANI), 

Cornwall 

DevonHhire 
Somersetshire .. 
Derbyahire 
Shropsbire 
Cumberlaiid 

Yorkshire 

WBatmoreland ,. 

{DurhBm and North- 
umberland . . 



Flintshire .. 

Brecknoi'kBhirB 

Cardigajuhire .. 

CarnarvonBhirB 

RodnorBhire 

Pembioieabiie . . 

Montgomeryshire 

Meriouethsbire 

Denbighsbire . . 

Garmarthenahire 



Isle of Man 
Ieeland .. 

SoOTtASD .. 



*42 17 

4,428 



12,628 
7,438 
16,114 



_L 



2,214 ] 
7 15 

4,401 17 

1,046 4 

»2 10 

57 10 

6,717 17 

135 

1,954 7 

332 10 

3,158 10 1 

1,387 18 

3,078 10 



64,981 

656 

10,873 



j/Tobil of the UDit.dl„ 7^e 4 '57,435 
I Kingdom .. ../|^J ^ I ' 



/ Total raiiie in 1875.. 1,102,146 \,ia^i,^?. \Vi,'\'a 



BRITISH MAXUFACTVBING INDUSTRIES. 



Sl'XllABT of PBODUCnON of ^IlBCELLAHBOUB MiKEBALS, Ac^ in 

the year 1875. 



Miwelkuieoiu MinenU. 



QnanUty. 



Valoe. 



tons 

Zincoro ! 23.978 

Pyrites, iron | 48,035 

Arsinic i 5,061 

MangHnese 3,205 

IVhre aud Umbre ; 5,315 

Wolfram and Tungstate .. .. • 46 

Plumbago 20 

Fluorspar 358 

Copper aud silver precipitate .. 54 



cwts. 


£ 


8 


75.110 


16 


35.136 


5 


31.174 


11 


15,906 


12 


7,185 


2 


382 





♦ 


18 


188 


7 


3,207 



(iold 



ounces 
579 



2,105 



* NoDesokL 
SuMMABT of PiQ Ibon Pboduged in 1875. 



I 



Fomaces. 



counties. 



. Works 
; Active. 



I 



Production 



Built. InBlMt ®^^'"*°- 



Enolakd. 
Northumbcrlctnd . . 

Durham 

Yorkshire (North Riding) 
,, (West Riding) 

Derbyshire 

Lancashire 

Cumberland 

Shropshire 

North Staffordshire 
South „ 
Northamptonshire.. 

Lincolnshire 

Gloucestershire 

Wiltshire 

Hampshire 

Somersetshire 



I 



tons. 



2 
16 


4 
70 


2 
53 


22,870 
786,206 


19 


85 


73 


1,240,243 


13 
13 


50 
51 


38 
38 


267,153 
272,065 


9 
11 


50 
51 


31 
31f 


558,780 
486,112 


11 

8 


26 
39 


20 
26 


120,996 
241,398 


53 


155 


76J 


470,450 


7 


18 


12 


80,689 


5 


21 


14 


111,683 


3 


10 


6 


27,088 


1 


4 


2 


1 


1 

1 


1 
1 


• • 

1 1 


1 32,731 



Total 



\m \ 



«3fe VViV V\:,1\&,554 



BcMMABT of PiQ Iroh Peodcceb in 1875— coniiBurf. ^^^| 


ConaUoa. 


Foro««, 


ofFi^im^^^H 


Worts 


». 


»»„ 


NoBTH Wales. 
I Denbigbslire 

FliutflhiTB 

South Wales. 
Anthracite furoaeBa .. .. 

Glamorganahire 

MoninouthflhicB 

Total of Walaa .. .. 

ScoTijuro. 
Ayrahire 

PifeBhire 

StirWsliire 1 

AigylBbhiiB J 

Total of Scotland .. 

Total of Great Britain 


3 
1 

2 

U 

13 


9 
2 

13 

78 
62 


6 

1 

7 

35 
37 


29,88^^^H 
262,2S^^^| 


S3 


IM 


36 1 596,90^^^1 


7 
13 
2 
2 
2 


43 

94 
6 
9 


33 

74 
2 
5 
5 


358,161' ■ 

631,195 1 

} *3,741 I 

18,600 1 


26 


159 


119 |I,050,000 1 


232 


959 


629 6,365,162 1 


I Pbodeotion of Tin, Tbhve, nnd Bi.aok P 
j BliiTAlN in thB year 1875. 
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Loudun, o( ilB Suburbs. I'glilici Guildiog. Fltcs of Worship. EiJiibliiiin, In- 
■Iltnllon, Ilueof AmiiwmFn;. be; wtih TUnn, Fertt, tries of Admiuliiii, 
SpnUlty. fee. Priatnl ta toloun. Nc« 3<diti<Ja, UTe. Crown Sto, cloth, Oi. ei 
LITCAS. -- HORIZONTAL WELLS, A Nsw Applii^tion ot QeolDslcd 
Principles to elf4!ct ibe Solutlim of the Prublrm or F^UMilyln^ London vm 
Wnur. By J. Luou, F.U.S.. of IbeOcologlaaSurvcyolliiiglaiHl. WllhUapi. 
Crown tlo, Dlfllh buck. IIM, id. 
JCANLY.— PRINCIPLES of BOOK-KEEPING by DOITBLE ENTRY, in > 
Sertoi ot Kdsy and Progrewlve Eierciaea, By tbe lila Kbkiii Mahlt. Fourii 
edition. RedHdindcDlBiscdby lIu[aiWiLLIA>lU.U<LI.F.LA. DcmyE'c, 
eliHh. 41. ed, 

>r HORIZONTAL CDRRENTS In the OCEAN and 
BTiR, of Kelbouine. liniuetrations. Crows Vo. cloth, 3(. 
A FIRST ALGEBRA tor D« in Joolor CloBsea. By tbe Rev. K. 
iBN, M,A,, Senicir MalbemitlcBl UeiUr of ihe BradCoid GtuomK 
'O, Edition, revlied uid enluged. Fcap. Bro, clolb. It M. 



MILLBTT.— An AUSTRALIAN PARSONAGE; o 
SAVAGB In "—"■-'■- ■-n™..'. "■■■■■ 

EpITAEU Mi; I 

MTJLHALL.- 

brlBlng Bot^oos Aym ana ine itovioch i 
KppnbllcB of UmBnay and Ifiragnay. By 

fdelDTB and EillEotB of tbe Bu«noa Ayrct 
lani. Crown mva. chitb, «i. 

NOBLB.— hescriptivf, handbook 

of Good Hope With Map luid llluBtmUon. 



Edward Stanford, 5S, Cliariiig Ctobs, LoudoiL 
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FAI<KEB.— The ORUNANCE SURVEY of fto KINGDOM: lis Object 
Kj:. FtTE Colourwl Indcz 'm»p6. IMn j bvo, cl^, 2.. eJ^ 

PHILPOT.— GUIDE BOOK to Ou- CA.KADIAS DOMINION; Conlainlii 
fDU tuforznatiun tar ±s K[atErm^ tht Tourigl, the Spcrumad, uid lb? una 
CpitUiK, ByHABvai ,r. pHitroT, M.I), (Oanada). M.H.C.S.L.ts. With 



BAMSAY.— PHYSICAL GEOLOGY imd QEOaRAPHT of GREAT BRITAIN, 
IV A. C BiHUT. LL.D., F.K.S., &c., DlrectDr-QeDeml oT Ihe Geologlial 
Burviya of IIib ITnilM Klnidom. Fuunh Edition, cuiuld^rsbly tnlsraKI, sod 
SluelniUd with NuKEKOus Sko-iiobb la* a GEOLOGICAI. MAP of OBEAT 
BmTAIN, prlDtfd In Colonra. PoEt Svd, dotb U Bd. • 

B0B80IT.— CONSTKnCTIVE LATIN EIlEllGlgEa,lorTesdilnE IlwElemmls 
of the LanguBgQ on a Sfsieni of AiuUyslfl ' -v .. , . . , . 



lUN, B,A. Lund., Seoreluy uf 



nnlrendlj OoUege, IimdoD, Ninth 
— FIRST OUEEK BOOK. Conlalplng EsGrdw<3 »Tid Retdlnj! Leuone 






£dlLIun. I^tDO, dotb, 3f , ed. 

SPORTSMAN IN CANADA. 



aaEOOIr-SOTS' LBTTSIBS for OOPTTNQ and DICTA- 
TION: being a Scries of Lltb.ierflpbHf Leltera on BuWccls InlCTratlne ta 
BubaDl-Bevs. yiltb Il^marke od tbo Essentials of Guod wntlng, Ac Thin] 



BHA11P.-RII 






By 


til 




FHA 


, F.O.S. 
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Edward StaofoTd, fiS, Charing Crou, Laodim^ 
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BELXOTED LIBT. 



SibitrB or Wall Saps. 

EITBOPB,— Sule. BO Dila to on Inch; dH, fls loclin fay ea. Cotouel aol 



Eaj-OLAKD and ■WALEB.-Scalr, 6 miles lo Ki Intt i .iw. 7a ludiw m 84 
Culoural,2i:.lli. Bi; idouulrd<.i;iUiBi.iiimi»oi™Buie,3l,ia(. BAionrelto, 
VBTiUBbnl. H- U-i Bprii^ Toiler SL 6j. 

X.Oin>ON and Its 8TJBU&B8.-«ii (be tule of ili iDrhea (o ■ mile: 
Rmslmrtrd on Lbe bulB uf tb? Ordiuuice block plan. I'rice, In Bb«M, plots, 

fuller, vamlahni, aC l Bi, ; od >pnng nill^, SI. 6i. Single thevU. plsln, II. ( 
nilunral, If. ed. A Ke; Uap nia; be bid hi uprllcatiDii, or per piMI t« eU 

SCOTLAND.-Sculo, a™ miles to hi mch; il». 5S Incbw by IB. Coloan* 
a,.; m(™riiBd™ilneii.tnmorDccu™E, 31.31.; on roller. inruUhed.aj.iai.W.; 

ISELAXD.— .^mlc. l tniles to im iDchi elK. sg Incbn 






eS.j Jr. . 



AFHJOA.-.S»le, III mtlE3 In on Inrh; slin. 68 liichei by «B, Colonmi ind 
noimtcd on linen. In moMco lase, 31. 13<. M. ; on roller, vanilahed, 3i; Bpring 

NOBTH AIIIERICA.-Scik1e. 93 miles to w luchi die. &B tnoliw b; BS. 

OANADA.— LARGE MAP o( CANAHA. Includlnjt New Brnnswlck, No™ 
flcollj, NpwtDUDdUud, nod n. large pcrtlon of Ibo Dotted Ststta. By ,Joh» 



SOUTH AUESIOA.- Scale, B3 mll« lo an incb; aize. Si Indiee by a. 
Colnqred ami mounied on linen, morocn; cue. 31. 13s. 6d: on rolkr, Tanilah>4 

AUSTRALASIA.— Srale, «4 nlleB to an inch; slie. U ioiaia br » 

Edirard Stanford, 55, Ci«.TiBe Ciwv ■^.«iA.<so- 
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QSNBBAL U&FB. 7 


! 


(Stiifral l^aps. 


EXTROFB. 




»nROPB..-STASF0Rrra PORTABLE MAP of EOROPEi rtowInE lie 
ISU miles to an Incbi ato, 3« InoliM by 33. FuUj mlunrej snij monnleci on 




' CBKTBAL BTJBOPB.-DAVIES-S MAP of CENTRAL EUKOPE; 
CdDtBinlnj; lU tlw Kallwaj's. nitli Uielr Sutlona. The prioclpal roods. Ibfl 
ilvere,-snd cbleC niQunlidn rangca us clearW deltnealnL SchIe, 24 mllca M 
tuitacJij9lM,4Iliuaiaby3s. Sli«te,pl>iii,l(«,( Mlonrrf, ISi; monatal on 




Blie. 29 iMbcs by 22. dbeet, oulonrtd. 3<. ; mounted In esse, 6i. 




BEHUABK and ICELAND. B; J. Aesowbhitii. Scale. 13 miles to 
as iDdi i iAk, ti lueses b; m. Sheet, cdIouvhJ, 3i. i mounted In aae, u. 




StnilleBlouiuichiuit, 22 iocta^a by 26. Sheet, golonred. 3i.i raoDnled In 




■•"IS rias;ai=fe^ra--,"ia.Trs,?s 




ao mllea to ui inch ; In two Bheete, da) of eacli as incbts by 3s. Prtca of e»cli, 
roUnired, 3». ; mounted In csas, St. 




ID an Inch ; size, 23 iocliea b; 2a. Sheec, colooced, 3i, ; oiuuntHl In our, 6i. 
BU8BIA and POLAND, inolnding Fintad. Bj J. Ahhowshith. Soale. 
ase, Bi, 






inch; £lrs. 3Sinchecby22. Sbcet, eoloured. 3i.; moaatcd io csBo, u. 




SWEDEN and NOEWAY. Bj.7. Abrowwith. Sole, m diIIm to m. 




2« iDcbes by 32. Sbeet. colonted. 3(. ; mounted In cu«, fii. 




TTJKKBY in ETTBOFE, Inclnilng tlio Anhipelop^ Otwm, the Ionian 
lilanda. and iho Sonlb nnrt of UilnuiHa. By J, ABnowsiirvn. Scale, 10 miles 
toBnlneb;dze,Z3lEi:!u£l>y2B. Sbeel, coloured, 3i. i uiountiMlln cose, u. 


x^ 


Sdward Stanford, 55, Chaimg Cxqm, "UnAsio- 
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KXOLANI) wi<j WALKS. 
(UiKlMl on Ibr bull of ItaE trLKanomiliiull sDrv^. Hr J. AumWBlllTlI. S 
I niUs bi ID Indi; >1u sf uch >h«[, 30 India oj M. Prm, nliDi, _.„ 
nnHintfd In DHe, U. M.; culgnrid, li. ed.; nwoDldl In ow. 3i, aaiufUu 
ampli-u nup, 111 inctaH by Ila. Prlsi, plalo. Id cue or pnnrDllo, tl u,; 
onlouird. hi one o[ portluUn. II, B( ; nosntHi on cloth lo fold, in cue, oolonnd, 
tl. U; oDOinvH.nilcr.BiidTkndihed.lLIW.eit.: on qving roller, «. *(. 
BMaiiAim and WAI..E8.— STANFORD'S PORTABLE MAP of XSH- 



■WALBS.-NOIIT 

lbi>nri]gbl5 revUiv .__ r-— . r ^.^- 

liiiich In mst, 33 incbi^i bj 27, coloared, 3j, ; niouDCed to fold Id case ftn Ibe 



BOOTLAm), tn COTTNTIBB. Wlih the BHda, Rlvei 



■ ^ ''' 



IBEIiAHS, in OOUIfTIES and BABONTES, od in? buj> of 
OidDuicE earve; and the C«uiii. Scak, e inll<« la sn Inch ; nlu, 31 Incb 
by SB. On Iwu thmts, coloured, Bi.i DiouDEoii uu ilnen, in cue. JCB. «il,i " 

EBgLAWD, in OOUNTIBS. Wdb llie B™dB, 



Bt J. 
, Sheet, 



Lomaoi*. 

OOI.I.INS' STANSASD KAP of LONDON <' odmlnblf addled 



BEITI8H BtHTKOPOLIS.— riAVIES'S NEW MAP or the BRITISH I 
SIICI'UOI'OLIS. Scale, 3 inchm lo s DiLe ; Blip. 30 Inches by 3St. IWce, 
IiUIn ihcn, 3i. M. j colcnred. si. ; DumnUd on Udcd. Id case. Yt. ed. ; on rii11<ir. 
n.rniaiifj, lOi. M. With oonUnOBtlon wmlbward beyond Iba Crj>t»l fiLioe, 



WAYS. POSl'AL 

,ON8 of LONDON.-DAVIKS'. 



^irard Stanford, 55, Charing Cross, London.' 
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OXNSBAL »AFS. 9 




ASIA. 


OBNBBAL MAP OF ASIA. -By J. ARtowmnH, ShUb. WD bIIm io 








OENTBAI. ASIA.— STANKmiys MAP of CENTRAI. ASIA, fddndlUB 
to «i inoh ; Kii=. 21 iMheB by 17. Coloured ibeel, s,. M. ; moBoUd, m cue, M. 




ASIA lONOR, *0. (TUBKET to ASIA). Wllb portions of Per^. the 
Caspian S», anJ [be CueMtan Monntaiim. By J. Aseow^htth. SciJb. M 
miki to tiu iDcbi idie, 3S indiH bf 23. Bbwt, colunied, ii.; mannUil, In 




lUDIA,— STASFOHD'8 NEW POETABLE HAP of INDIA. Eibiblttog tbe 
Pmcnt I»>iaia>u or the Coontry Bcmnlmg la Ibe moat l!«tiit Surveys. Sade, 
MmilBBlosnlncb: shie, Mlncbeo by 33. COlonred, «i, i moiuiKd on Unm, In 
CUB, SJ. ; ™ roller, vamishaj, 1 U. 




lin>IA.-MAP I* INDIA. By J. Abrowmiih- Sain. 90 mllea lo «n tooh; 
dM, oa Inchte br 2e. Sbael. <»ioarod, 3>. ; rnoonUd lo cue, air. 




Scle, 4 mileE 10 -«. hieb ; >iie, E3 incbea bj J3. Elgbt ibeeU, coloored. ai. Bt. ; 
nuunMl, In case, 31. 13i. fli; on roller, vurnrBbed, 41. 4..J firing roller, 




OEYLON.— COFFEE ESTATES at CEYLON. Hap nbonbm the Pofition of tbe 
IBpnches by 'iO. Shert, coloured, 3i ; mounlBd, in cue. 6>. 




1 STJSSLAa, &o.— A Map diowtog the variona Rooles proposed for connwttae 

1 China with India and Kuropo ibrcugb Hnrmi)!. lod developing the trade of 

E»tem Bengal, licmiah, and Cbiqa. Prepared nnder (he direcLi™ of JoHB 

OoitYi lUv, F.G.O.S. Boala 33 miles to an iucb; ebM^ at Incbei tr 31. 

Ccilmired. 3i.; tnDonted, In case, bi. 




SUBX&S and ADTACEOT; COTTKTRIES.-CompUM &om 




CHINA.-MAPotCHLVA. By J. AnaoirMrrB. Ec.le, BO miles lo m inch i 
rise, aa bichBS by 32. Sb!«t,goloored,3i.; nionnWd,incaao.6j. 




OHUfA and JAPAN. -ST ANFORn-S MAP cf tbe EMPIBFS o( CHINA 
■ad JAPAN, wiih the Adjawnt Paris of BrlUsb India, Ajiatta KnBatg, Bnmiab, 
te. Scale,llllrailesIoaDrqcli!s:s.>.3alnch-sbra4. One ebeel, full colonrrf, 
81. ! mouilKd en Ibeo, to case, lOJ. Od. ; en roller. Tamli.'d. Hi. 








Mward Stanford, 55, Charins Gt:otv\«^^^ ^ 
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BELIOTED LKT. 



OBHBBAI, ICAP of AFBIO A.— lif J. AsaownnTK. Sale, au mllo ^ 

BO-TPT.—UAP of EGYPT. CoirpLIrd from Uie meet uthmtic nuWTUIi,u>i) 
[uflniled ini Ibe bnt AgunHHnk^ OUervtMam. Vj Culoul W. M. Lkake. 

■bwtt. culoureil. Ill, ; niQpni»1, lnauii,38i.; on rollw. vnroislBd, 361. 

BOTPT.— MAP or GGTPT: [DdnHng Die IVniDsiiLa of Ugnnt glnu. Ey 
J, ArniniTBifiTB. NfsEdlUon. Sckle. U mLlMtauilndi; Uio. 31 Inr-Les tv 
aa. Sh>»c.«ilour«].3i.iinaanUd,lDaue,ei. 

AFBICA (NOBTH-WEBT).— MAP of NORTH-WEST AFEIGA, ln- 
cludiQe clK(;(>iiatorOn1nFi,uidLlw Itle of Fcmuida Pu, i)d the Sgoiti. and Uie 
Wnnmi paru of KgrP' lucl liarfiir, on tlic Eml. Uj J. Aebowuuth, Scite, 
nu milea tu ID lucli ; ate, is Ludia by 33. Sheet, coloured, 39.; munnled, in 



AFKICA (SOUTH-EASTEEN). -MAP ot SODTH-EABTEBN 
APIllCA. Cumpllni by He»i HiLi.. Scale, » ni11« u im lacb ) die, 3S 
Iadieal)j32, Sheet, 4t.; mounts uD Uueb, lb sue, St. 

APBICA CWE8T COAST).— MAP ot Ibo WIST COAST of AFRICA. 



CAPBOOLOirr (EASTERN FBOHTISB).- 

FHONTIER of the CAl'li COLOHV. OomplLed by 



d General t^ans in the 
Burveycr-uenami-i umcc, ana iromi^ui inniianoa oj P. C. Suthebumb, Esq., 

Colonrai, Four Sbfea, 21. 6j. ; nmonml. In ease, or on roUori, vKrolBhed, 31. 

KATAX.— MAP of Ibe COLONY of NA'l'AL. Compiled in Ihc Soryeyor- 

HTIBIA and ABYSSINIA, inolnilinB partnr, Kordofim. sod put of Ar«W». 

Sdward Stanford, 55, Charing Crosa, LoiLdon. 



GENERAL MAPS. 



BBinSH COLUMBIA. -NEW MAP of BEtT 

netb PamlL'l North Laclludi:. Rhowlng tbo K?w Goui ripuu ui umiueuiT uie 

tbe IntET-OceacIc Ballwny. Soils. IS mllsa lo an Inch', ilss. 39 \ntha b; 31, 
Piice, in sheet, coloured,)!. M.; armoUDled na UiieD.lD case. lOi. ed. 
CANADA.— MAP of UPPER snd LOWER CAS ADA, N*« BninBwMt, Not. 
Bmtla. Prince Kdvard'a liland. Ch« QreLon laUod. NcwfouDdloDcl, aad a lu^ 

reUcr. TflmiaUed, 1B(.* 

mnTED STATSS and CANADA.— ST ANFOHiyS NEW RAILWAY 
ani COUNTY MAP of the UNITED STAT15S Bud TJlRRITOiUia, togeiher 
with Cauoda, Ntw Bnmswkk, &c. 3ou.L« m mUa to an Inch ; ^£e, 51 inched 
b7 36. I'vo fibeelfl, cdourod, 211,^ case, 3&f. ; on roll«n, TamiBbed, 3Di. 

UNITED STATES.— ST ANPOED'S HANDY MAP of Uie UNITED 
STATES. Scale. 90 miles lo an hioh; die. 4Uhi<!he» bj- 25. Culoored Blieel, 



OENTBAL ADIEKICA.— BAILEVa MAP of CENTRAL AMEEIOA, 
Including the States of (iualenuda, EalTador, Hondnru, NicsmguB, and C^su 
ElM, Scale. B mllei loan Uich; el». ta inches by aj. Sheet, Ti. ad.; moBnUd 



}1 the BEEHUDAS, Pgbliibod by direction of Hla 
-ucurial J. H. la^nos, C.B., R.A, Qovernor and Conunander- 
rmndas, Srale, 24 alleg lo an incli; size, G3 hichts by is. 

VEST INDIA ISUtNDS and OirATBMALA.-81iowinB the 

JAUAICA.— A NEW MAP of the T8LANII OF JAMAICA, Prepared by 

Con of Major.'ieneiBlJ.H, Mask, R.E.. Director of Koada and SarTejar-Qenenil, 
SiBle,3)mlh'BtosDUicii: dze, H inches by H, Mounted, In cue, ot on roller, 
TanUsbed, Sli. 

npon Mara'ft Original Siu-Tej In 
Homai H, ScnonBDBOH, KJt.K, 
CO. Two bheetjt, culoured, 2U. ; 



Siward Stanford, S5, Chaiiog ^tmv '^^'^s^s^ \ 



St^oijl jjaps. 



STAHraSB'S HEW SERIES OF SCHOOL KAPS. 

and ot Ihf Nllios*!. SoCIETS. ore palroniled by Her MiJESly's IJovHiinicil 
Ha the Armj nod Nuvj a-buuls, Iho (Inniulablontrs of Nsllunil EdamlLon to 



bus, Oia'liB 
Colonies. 






SBAtem HemiBphere. I England. 
Weeteru Hemisphera. Aaia,. 
Europe. Holy Iiand. 

BrltiBh lalea. | India. 

Scotland. I Ireland. | Australia. | New Zealand. 

Old Testament. | New Testament. | Acta and Epiatlea. 

JoumeyinKB of tlis IsraeliteB. 

The Britisli Islea. si™ Js tachcs bj 9o, price *2i. 

The World in Hemispheres. Sise IV2 iuclui by 90. price 36i. 

Tbta Sfw Series of Uik School Maps baa been drawn Mil Engraved Hflh the 

utcnost care, and is construcleii upon Ibe princ»)le of comWnlng wlUi geograpblcal 

STAITFOBD'B SMALIEU SEEIES OF SCHOOL UAFS. 

LEPfift and af ihc Nauonal SuciETT. Theee new Maporelalu 4ll tLe characTeo 
iatic buldofffi of ibe largiT BerJi«, and are speelally Euitat^e for small elsHatR. 

The tollowlog are ready, coionTHl, anil mounted on roUeia, vamiaheil, 6J. ; or 
to eolooHd sheet, 21. 6J. ; sine. 31 incbea by 27. 

Bftstem Hemisphere. I Asia. I North America. 

Western Hemisphere. I Holy Iiand. I India. 



^^1 



'wBjd Stanford, 55, Choriuiig dunft^^jSTL^^s^ 
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STANFORD'S HBW FKTSICAI. SEBIE8 of WALL MATS, 

for ase In Scbooli Biul Call>^gH. KtlltHl by A. a Rahut, LL.S., F.a^,, ke^ 
[lincu^t-UFiKnl of Ibn Geolnglca] SarrefB ut the United Klngdoip. 
The Britibh Islea. Seal', n) miles to on incb; sUp. sb inches by tB, 



BnKlanil ami WalsB. > 



Bootland. Boiie, 8 diIIm lo «n inch , kIic, al InchHi bj * 
Iroland. 6oil<^. 8 milea lo w inch ; idu, 34 Inchra bf 41 
Afi^oa. Scale, 119 mllM to KB inch; al1u^ GO laches br fii 
Amerloa, North. Ssle, «T miles id sn Inch ; slic, bo 
America, South. Suk, 31 inil« to in loch ; ilic. 60 
VAETY'S EDUCATIONAL SBSIES of CHEAP yTAX^ 
aod n;%i^d i^iUons, caloured. mounted, ond rarnti 
The World In Hemispherea. site, si Inc 
The World (Mfrawi)- 81»,B0 Inchabyia. 
The British Isles. SUc. si iscbu bjll. F 
Also Ihc folliiRlDg, uch G)., »u, 34 Inches by 26 :— 
Europe. . Australia. 

Asict. I Bnffland. 

Soottana. 
Ireland. 
Boman Empire. 

VABTY'8 LABQE OUTLINE MAPS. 

colonrcil. 31. i Biounttd on rollere, ;.. 
The World (globnlsr). l feet 3 Inches by l fc 

The World (Men 



Africa. 

America. 
New Zealand. 



us ibli™ 



;, plain s 



;i,6il.; 



BuTOpe. I America. 

Asia. En Blond. 

Africa. I Scotland. 

STANFOED'S OUTLINE, MAPS. Slie, 17 incht 

UwFul Knualedge Suclelf 's Nhtb and Aliases. Price M. c 
STANFOBD'S PBOJEOTION SEBIES. Umro: 
The OXFOBD SEBIBS of OUTLINE SI APS. 



Ireland. 

PalBBtine |0. Tost.). 
Palestine IN. Teat.). 
7 inches by 14, prinled as 
V, to he Silmi In from thB 
ce GiLucii. 



Edward Stanford, 55, (HiEiiiiig Cross, London. 



NATUBAL HIBTOBT DIAQBAUB, &0, IE 

^tanforlr's gbgrmns of |laim:al pistorg. 

TWKK DiagramH, compiled b; 

"rlca consiaU of 1 

lie eJtber [or CLus Execc 



Oharaoteriatie British PoHslla. By J. W. Lowbt, F.R.Q.a. 
CharaoteriBtic British Tertiajy Poasila. Bj J. W. Lowni, F.B.GA 
FoBBll Crustacea. Bj J, W, Salteh, A.L.S., F.G.S.. and aWooDwiBD, 

The Vegetable Kingdom. Hy A. UESFimy. 

The Orders and FamilieB of Mollusca. By IJr. WooDWinD. 

Uyriapoda. Arachuida, Crustacea, Annelida, and Entozoa. 

Insects, liy Adah Wbith. 

Pishes, By P. H. QvssE, 

Beptllia and Amphibia. By Dis. Hull biu] Biihd, 

Birds. ByGzdMEOiur. 

Mammalia. Bj- Dr. BAnio. 

British Sedimentary and FossUiferoua Strata. By H. IV, 



Irbing's Jmprofatti CatuMsms. 



F.B.A.S., W.R.QS.. 1 



Edward Stanford, 66, Cbaring Crogs, London. 



BKLEOTKD LUT, 



f crrpiure arits |,mmal prints. 

FBXOBPTIVZ ILLTTSIBATTONS OF THE BIBI.S. 

at Flfir-IWD PHnu to aid SciiptumI Isnrui^iiTi. HlecWd In put bj Ut 
ol ■Lcnani on OI)]H»t.' TbF vb'ils fmm Orlglnil Iksiem b? S. Bi 
.-._ ._....L[j(vorlt. Tlieyh««eL™nr«— ■' ' 



■VARTVa BaiiEOT SEBISS of DOUESTIC ftnd ' 

ANIMALS. Dr.wB fmin NMLreidil (ram the Works q( KmlnentArt 
U canlUlly-coloured Plaus, exhIbLUng 130 Fiiniroe. SiiF, 13 Indies b] 






it uiqutrj frum Uie ^ouug, at 
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